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EXECUTIVE  SUMMARY 


Aircraft  washing  operations  generate  large  quantities  of  wastewater  containing  free  and 
emulsified  oils,  heavy  metals,  and  suspended  solids  in  concentrations  frequently  exceeding  local 
discharge  limits.  Naval  activities  typically  treat  this  waste  stream  with  an  oil/water  separator 
(OWS)  prior  to  discharging  into  a  sanitary  sewer.  This  practice,  however,  is  not  always 
recommended  since  it  puts  the  Navy  at  risk  of  upsetting  publicly  owned  treatment  works  and 
harming  the  environment. 

Some  Navy  activities  have  recently  purchased  off-the-shelf,  closed-loop  recycling  systems  to 
manage  aircraft  washrack  wastewater.  However,  these  systems  proved  unreliable  and  the 
recycled  wash  water  quality  has  been  reported  as  suspect.  After  evaluating  these  off-the-shelf 
closed  loop  recycling  systems  implemented  at  various  Navy  bases,  it  became  apparent  why  these 
systems  failed  performance  claims.  Subsequently,  the  Naval  Facilities  Engineering  Service 
Center  (NFESC)  proposed  to  develop  a  Closed  Loop  Aircraft  Washrack  Wastewater  Recycle 
System  (CLAWWRS)  based  on  field  proven  chemical  treatment  followed  by  pre-coat  filtration 
technologies.  With  support  from  the  Naval  Facilities  Engineering  Command,  Naval  Air  System 
Command  (NAVAIR),  Marine  Air  Wing  and  Marine  Corps  Air  Ground  Combat  Center 
(MCAGCC),  NFESC  integrated  a  prototype  CLAWWRS  with  an  existing  washrack  at 
MCAGCC,  Twentynine  Palms. 

In  the  process  of  designing  the  system,  NFESC  contacted  representatives  from  Naval  Air  System 
Command  (NAVAIR)  to  discuss  the  criteria  for  using  recycled  aircraft  washrack  wastewater. 
Technical  Manual  NAVAIR  Ol-lA-509  identifies  issues  regarding  aircraft  washing  operations. 
The  manual  addresses  the  chloride  concentration  of  the  wash  and  rinse  waters  and  the  alkalinity 
of  the  cleaning  detergent  stating  that  waters  used  for  washing/rinsing  the  aircraft  must  have  a 
chloride  level  below  400  ppm  and  the  detergent’s  alkalinity  must  be  less  than  a  pH  10. 
Additionally,  representatives  from  NAVAIR  recommended  that  recycled  wash  water  used  on 
aircraft  shall  be  followed  by  a  fresh  water  rinse. 

From  May  to  December  1998,  NFESC  field  tested  the  CLAWWRS  to  determine  its  overall 
effectiveness.  As  stipulated  in  the  MCAGCC’s  standard  operating  procedure  for  aircraft 
washing  operation,  a  sole  specific  water-based  detergent  with  non-ionic  surfactant  was  used 
throughout  the  test  phase.  The  test  incorporated  a  low  flow  pressure  washing  system  into  the 
CLAWWRS  that  further  reduced  fresh  water  consumption.  Marine  Corp  personnel  from 
MCAGCC  maintained  and  operated  the  CLAWWRS  while  visiting  air  squadrons  cleaned  fixed 
and  rotary  wing  aircraft.  A  variety  of  powered  support  vehicles  and  equipment  were  also  washed 
at  the  site.  The  wash  crews  surveyed  were  pleased  with  integration  of  the  system,  the  improved 
cleaning  efficiency,  and  the  reduced  time  required  for  each  wash. 

Initial  laboratory  analysis  for  the  processed  wastewater  from  the  CLAWWRS  showed  very 
favorable  results  in  removing  oils,  solids,  and  heavy  metal  contaminants.  Oils  and  grease  were 
reduced  to  less  than  15  ppm.  Suspended  solids  were  removed  to  less  than  1.0  ppm,  and  heavy 
metals  consistently  reduced  to  under  0.1  ppm.  Additionally,  the  chloride  concentration  was 
monitored  throughout  the  evaluation.  With  the  continual  addition  of  fresh  water  used  for  final 
rinse,  the  chloride  concentration  in  the  recycled  water  was  maintained  well  below  400  ppm.  It  is 
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not  anticipated  that  chloride  treatment  will  be  required  for  the  system  at  MCAGCC.  The 
recyeled  water  contained  30%  to  50%  recycled  detergent  that  was  reused  on  subsequent  washes. 
Historically,  a  combined  arm  exercise  (CAX)  would  consume  100,000  gallons  of  freshwater. 
However,  by  using  the  CLAWWRS  a  CAX  consumes  only  15,000  gallons  of  freshwater. 

This  User  Data  Package  (UDP)  provides  information  and  guidance  to  activities  requiring  or 
using  a  CLAWWRS  for  their  cleaning  operations.  This  UDP  addresses  issues  concerning 
economic  feasibility,  site  selection  and  preparation,  operator  requirements  and  regulatory 
requirements.  A  detailed  discussion  of  the  system  is  also  included.  CLAWWRS  operating 
instructions,  system  drawings  test  data,  site  preparation  requirements,  economical  analysis,  and 
material  data  safety  sheets  can  be  found  in  the  appendices. 
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1.0  INTRODUCTION 


1.1  Scope 

This  User  Data  Package  (UDP)  was  developed  by  the  Naval  Facilities  Engineering  Service 
Center  (NFESC)  for  implementation  and  operation  of  the  Closed  Loop  Aircraft  Washrack 
Wastewater  Recycle  System  (CLAWWRS).  The  CLAWWRS  was  designed  for  utilization  by 
Navy  activities  to  recycle  wastewater  generated  from  aircraft  washing  operations. 

This  UDP  is  intended  to  give  guidance  to  activities  operating  a  CLAWWRS  for  their  aircraft 
cleaning  operations.  The  document  provides  details  on  determining  economic  feasibility, 
identifies  regulatory  requirements  and  important  factors  in  site  selection,  provides  site 
preparation  requirements  and  manpower  requirements,  as  well  as  detailed  discussions  of  the 
system.  CLAWWRS  operating  instructions,  drawings,  test  data,  site  preparation  requirements, 
economic  analysis,  and  Material  Data  Safety  Sheets  (MSDS)  can  be  found  in  the  appendices. 

1.2  Navy  Pollution  Prevention  Program 

The  NFESC  recommends  recycling  wastewater  generated  from  aircraft  washing  operations  as  a 
method  of  point  source  pollution  prevention  at  Navy  shore  activities.  This  technology  supports 
the  Navy’s  Pollution  Prevention  Program  outlined  in  OPNAVINST  5090.  IB,  Environmental  And 
Natural  Resources  Program  Manual.  The  Pollution  Prevention  Act  of  1990  established  the 
national  policy  that  “pollution  should  be  prevented  or  reduced  at  the  source  whenever  feasible.” 

2.0  BACKGROUND 

Aircraft  washing  operations  generate  large  quantities  of  wastewater  containing  free  and 
emulsified  oils,  heavy  metals,  and  suspended  solids.  Management  of  these  waste  streams  varies 
from  activity  to  activity.  The  most  prevalent  practice  utilizes  treatment  with  an  oil/  water 
separator  (OWS)  prior  to  discharging  into  a  sanitary  sewer.  This  practice  is  not  recommended 
due  to  the  emulsified  oils  generated  by  the  detergents  and  heavy  metals  found  in  the  waste 
stream.  Conventional  OWSs  do  not  remove  these  contaminants,  which  are  commonly  found  at 
levels  that  exceed  sanitary  sewer  discharge  limits.  Therefore,  the  practice  of  direct  discharge 
into  a  sanitary  sewer  after  treating  with  an  OWS  has  been  determined  environmentally  unsound 
and  not  in  agreement  with  Current  and  emerging  environmental  pretreatment  requirements. 

Some  activities  have  purchased  off-the-shelf,  closed-loop  recycling  systems  to  manage  this 
wastewater.  However,  these  systems  have  proven  unreliable  and  the  recycled  washrack  water 
quality  has  been  reported  as  suspect.  A  number  of  these  systems  have  high  maintenance 
requirements  and  many  stand  inoperative,  waiting  to  be  excessed  to  a  Defense  Reutilization 
Management  Office. 

After  evaluating  off-the-shelf  closed  loop  recycling  systems  implemented  at  several  Navy  bases, 
it  became  apparent  why  these  systems  failed  to  perform  as  claimed.  Subsequently,  the  NFESC 
proposed  to  develop  a  CLAWWRS.  The  treatment  technology  selected  for  the  recycle  system 
was  based  on  chemical  treatment  followed  by  pre-coat  filtration.  With  support  from  the  Naval 
Facilities  Engineering  Command  (NAVFAC),  Naval  Air  System  Command  (NAVAIR),  Marine 
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Air  Wing  and  Marine  Corps  Air  Ground  Combat  Center  (MCAGCC),  NFESC  was  able  to  build 
and  demonstrate  a  prototype  CLAWWRS  at  MCAGCC,  Twentynine  Palms. 

In  the  process  of  designing  the  system,  NFESC  contacted  representatives  from  NAVAIR  to 
discuss  the  criteria  for  recycled  aircraft  wash  water.  There  was  no  known  criteria  available  that 
identified  constituents  and  associated  concentrations.  However,  a  Technical  Manual  (NAVAIR 
Ol-lA-509)  was  identified  as  addressing  issues  regarding  aircraft  washing  operations.  The 
manual  addresses  the  chloride  concentration  of  the  wash  water  and  the  alkalinity  of  the  detergent 
to  be  used  for  cleaning.  The  manual  basically  states  that  waters  used  for  aircraft  washing  must 
have  a  chloride  level  below  400  mg/L  and  the  alkalinity  of  the  detergent  must  have  a  pH  level 
less  than  10.  NAVAIR  strongly  recommends  that  any  recycled  wash  water  used  on  aircraft  shall 
be  followed  by  a  fresh  water  rinse. 

From  May  to  December  1998,  NFESC  field-tested  the  CLAWWRS  to  determine  the  overall 
effectiveness  of  the  system.  A  low  flow  pressure  wash  and  rinse  system  was  incorporated  with 
the  CLAWWRS  to  reduce  fresh  water  consumption.  Marine  Corp  personnel  from  MCAGCC 
Twentynine  Palms  maintained  and  operated  the  CLAWWRS  while  visiting  air  squadrons 
cleaned  fixed  and  rotary  wing  aircraft.  A  variety  of  powered  support  vehicles  and  equipment 
were  also  washed  at  the  site  (see  Figures  1  through  5).  The  detergent  used  throughout  the  test 
phase  was  water-based  and  consisted  of  non-ionic  surfactants.  This  detergent,  from  the  Navy 
qualified  products  list  (QPL),  is  identified  in  their  Standard  Operating  Procedures  as  the  only 
detergent  allowed  for  washing  aircraft. 


Figure  1 

Washing  a  CH53-E  Super  Stallion  at  Expeditionary  Airfield,  MCAGCC 
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Figure  4 

Aviation  ground  support  equipment  being  washed  with  recycled  wash  water 
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Washing  motor  used  on  the  airfield’s  arresting  gear 

Laboratory  analysis  for  the  processed  wastewater  from  the  CLAWWRS  showed  very  favorable 
results  in  the  system’s  removal  of  oils,  solids,  and  heavy  metal  contaminants  (refer  to  Table  1  & 
Appendix  C).  Additionally,  the  chloride  concentration  was  monitored  throughout  the  evaluation. 
With  the  continual  addition  of  fresh  water  used  for  the  final  rinse,  the  chloride  concentration  in 
the  recycled  water  was  maintained  well  below  400  mg/L.  It  is  not  anticipated  that  chloride 
treatment  will  be  required  for  this  system.  The  recycled  water  contained  30%  to  50%  residual 
detergent  that  was  reused  on  subsequent  washes.  Historically,  a  combined  air  exercise  (CAX) 
would  typically  consume  15,000  gallons  of  freshwater.  However,  utilizing  the  CLAWWRS,  the 
activity  consumes  only  1 ,500  gallons  of  fresh  water,  all  of  which  can  be  reused  for  washing 
additional  aircraft. 

Table  1 

MCAGCC  Twentynine  Palms  CLAWWRS  sampling  results 
and  pretreatment  requirements 


Parameter 

Typical 
Pretreatment 
Requirement 
Daily  Max. 
(mg/L) 

LET 

Sampling 

Results 

Range 

(mg/L) 

PWT 

Sampling 

Results 

Range 

(mg/L) 

MP&M  Rule 
Proposed 
Requirements 
Daily  Max. 
(mg/L) 

Cadmium  (Cd) 

3.0 

ND-21.7 

ND 

0.7 

Chromium  (Cr) 

3.0 

ND  -  6.6 

ND 

0.3 

Copper  (Cu) 

NS 

ND-29.0 

ND 

1.3 

Nickel  (Ni) 

3.0 

0.1 -5.1 

ND-0.2 

1.1 

Zinc  (Zn) 

3.0 

ND-43.0 

ND 

0.8 

Oil  &  Grease 

too 

53  -  206 

13-56 

35 

Chlorides 

NSR 

37-192 

74  -  220 

NSR 

TSS 

800 

390  -  6,220 

7-50 

73 

pH  (in  pH  units) 

6.0-  10.0 

7.0 -7.5 

8.8 -9.5 

6.0 -9.0 

LET:  Load  Equalization  Tank  (Before  Treatment)  PWT:  Process  Water  Tank  (After  Treatment) 

TSS:  Total  Suspended  Solids  ND:  Non-Detectable  Limit 

NS:  No  Specified  Requirement  mg/L:  Milligrams  per  Liter 

MP&M  Rule:  EPA  Proposed  Effluent  Concentration  Limits 
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3.0  REGULATORY  REQUIREMENTS  AND  PERMITTING  ISSUES 

The  Environmental  Protection  Agency  (EPA)  and  the  Occupational  Safety  and  Health 
Administration  (OSHA)  are  responsible  for  promulgating  federal  regulations  for  aircraft  washing 
wastewater.  Aircraft  wastewater  is  an  industrial  process  wastewater  subject  to  regulations  under 
the  EPA  discharge  permit  legislation.  States  and  local  governments  can  also  institute  regulations 
that  are  more  stringent  than  Federal  standards.  It  is  very  important  to  understand  and  comply 
with  all  Federal,  state  and  local  regulations  pertaining  to  aircraft  washing  operations. 

/ 

The  following  EPA  &  OSHA  regulations  address  aircraft  washing  operations  and  wastewater 
management  practices: 

40  CFR 110  -  Discharge  of  Oil.  This  standard  regulates  the  discharges  of  oil  that  violate 
applicable  water  quality  standards  or  cause  a  film  or  sheen  upon  the  surface  of  the  water. 

40  CFR  112  -  Oil  Pollution  Prevention.  This  standard  establishes  procedures,  methods, 
equipment,  and  other  requirements  to  prevent  the  discharge  of  oil  from  non-transportation  related 
onshore  and  offshore  facilities  into  or  upon  the  navigable  waters  of  the  United  States  or 
adjoining  shorelines. 

40  CFR  122  -  The  National  Pollutant  Discharge  Elimination  System.  The  National  Pollutant 
Discharge  Elimination  System  (NPDES)  was  established  by  the  Federal  Water  Pollution  Control 
Act  (“Clean  Water  Act”  (CWA)).  Its  purpose  was  to  develop  comprehensive  programs  for 
preventing,  reducing,  or  eliminating  the  pollution  of  the  navigable  waters  and  ground  waters,  and 
improving  the  sanitary  condition  of  surface  and  underground  waters. 

40  CFR  260  to  268  -  Resource  Conservation  and  Recovery  Act  (RCRA).  This  standard 
establishes  procedures  for  making  hazardous  waste  (HW)  determinations  and  managing  HW. 

The  standard  includes  regulations  to  identify  HW;  and  standards  for  generators,  transporters,  and 
disposers  of  HW. 

NOTE:  The  California  Health  and  Safety  Code  (HSC),  Section  25143.2,  exempts  the 
qualifying  activity  from  the  hazardous  waste  facility  permit  requirement  if  certain 
conditions  are  met.  Some  of  the  conditions  include  reeyeling  the  processed  waste  within 
90  days  and  managing  the  waste  in  accordance  with  the  California  HSC  and  regulations 
adopted  by  the  Department  of  Toxic  Substance  Control. 

40  CFR  50  -  National  Primary  and  Secondary  Ambient  Air  Quality  Standards.  NAAQS 
sets  the  minimum  standards  for  air  quality  across  the  United  States.  Commonly,  specific  limits 
for  states  and  local  areas  are  more  stringent  than  Federal  guidelines.  This  is  especially  true  for 
areas  of  non-attainment  (areas  that  cannot  meet  NAAQS  standards). 

29  CFR  1910.1200  -  Hazard  Communication.  This  OSHA  standard  ensures  that  the  hazards 
of  all  chemicals  produced  or  imported  are  evaluated,  and  that  information  concerning  their 
hazards  is  transmitted  to  employers  and  employees.  The  information  is  to  be  transmitted  by 
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means  of  comprehensive  hazard  communication  programs,  which  include  container  labeling, 
signs,  MSDS,  and  employee  training. 

Metal  Products  &  Machinery  (MP&M)  Rule:  The  EPA  is  developing  industrial  water 
pollution  control  regulations  for  facilities  discharging  directly  to  surface  waters  of  the  United 
States  and  indirectly  through  publicly  owned  treatment  works.  The  proposed  regulation  will 
cover  existing  and  new  facilities  that  manufacture,  rebuild,  or  maintain  finished  metal  parts, 
products,  or  machines.  A  list  of  some  of  the  proposed  effluent  concentration  limits  is  included  in 
Table  1.  Promulgation  of  the  final  rule  is  set  for  December  2002. 

3.1  Regulations  Discussion 

All  of  these  regulations  may  or  may  not  apply  to  the  operation  of  a  CLAWWRS.  Depending  on 
the  configuration  of  the  CLAWWRS,  location  of  the  discharge  point,  and  usage  of  recycled 
water  will  dictate  the  regulations  governing  the  permitting  process.  Each  regulation  addresses 
different  scenarios. 

All  point  sources  discharging  wastes  into  surface  waters  are  mandated  to  have  a  NPDES  permit. 
The  NPDES  permit  requires  discharges  to  comply  with  established  effluent  limits.  A  State 
agency  or  the  EPA  (if  the  state  is  not  delegated  this  responsibility)  regulates  these  discharges. 
The  issuing  agency  incorporates  the  Federal  effluent  limitation  guidelines  and  specific  state 
limits. 

NPDES  permits  are  not  required  when  discharges  are  diverted  into  local  sewer  systems. 

However,  the  discharged  wastewater  characteristics  must  meet  sewer  discharge  pretreatment 
standards.  Pretreatment  standards  require  treatment  of  wastewater  prior  to  direct  discharge  into  a 
sewer  system.  Pretreatment  standards  define  the  necessary  limits  of  various  constituents  prior  to 
discharge.  The  CLAWWRS  can  be  used  as  a  pretreatment  system.  As  such,  the  CLAWWRS 
must  comply  with  all  applicable  pretreatment  requirements. 

States  that  have  EPA  authorization  for  the  CWA  are  mandated  to  follow  the  regulatory 
guidelines  of  the  CWA.  The  CWA  provides  states  and  local  governments  provisions  to 
implement  more  stringent  requirements  than  mandated  by  the  EPA.  State  and  local  government 
requirements  will  vary  from  region  to  region.  The  Regional  Water  Quality  Control  Board 
governing  the  proposed  CLAWWRS  site  should  be  eontacted  to  determine  specific  water  quality 
standards.  If  more  stringent  requirements  are  mandated  for  a  proposed  site,  the  most  stringent 
requirement  must  apply. 

If  the  CLAWWRS  is  used  to  recycle  the  wastewater  then  many  of  these  regulations  will  not 
apply.  No  NPDES  or  pre-treatment  permits  would  be  required  since  all  of  the  wastewater  will  be 
recycled.  If  partial  recycling  occurs,  then  a  pre-treatment  permit  will  be  required  for  the  fraction 
of  wastewater  that  is  occasionally  discharged. 

Prior  to  applying  for  a  specific  permit,  the  characterization  of  the  wastewater  requiring  treatment 
must  be  known.  If  the  wastewater  is  determined  to  be  a  RCRA  waste,  then  it  is  advantageous  to 
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use  the  CLAWWRS  to  recycle  the  waste  stream  in  order  to  eliminate  the  need  for  a  RCRA  Part 
B  permit  which  are  time  consuming  and  expensive  to  obtain. 

Compliance  with  the  National  Ambient  Air  Quality  Standards  (NAAQS)  should  also  be 
considered.  It  is  critical  to  contact  the  appropriate  local  Air  Pollution  Control  Districts  (APCD) 
to  determine  specific  requirements  for  a  prospective  CLAWWRS  site.  Historically,  APCD  has 
warranted  the  implementation  of  technologies  used  in  CLAWWRS.  Typically,  system 
operations  do  not  require  a  permit.  The  activity  will  be  required  to  obtain  all  necessary  permits 
to  construct  and  operate  the  CLAWWRS. 

4.0  ECONOMIC  FEASIBILITY 

System  capital  and  recurring  costs  are  important  elements  in  deciding  whether  it  is  feasible  to 
install  a  CLAWWRS  at  a  particular  activity.  In  general,  recycling  systems  are  not  always  the 
most  cost-effective  way  of  managing  aircraft  wastewater.  However,  certain  conditions  exists 
that  can  make  CLAWWRS  a  cost-effective  alternative.  Favorable  conditions  include  activities 
that  promote  water  conservation,  remote  areas  that  do  not  have  readily  available  disposal 
alternatives,  or  when  a  RCRA  Part  B  permit  is  required  for  treatment  prior  to  discharging  into 
the  sanitary  sewer. 

A  cost  analysis  for  MCAGCC  Twentynine  Palms  is  provided  in  Table  2  which  illustrates  system 
fixed  and  recurring  costs.  The  system  has  a  wastewater  treatment  capacity  of  15  gallons  per 
minute. 

Prior  to  installation  of  the  CLAWWRS,  MCAGCC  Twentynine  Palms  spent  $70,000  in  1997  to 
dispose  of  200,000  gallons  of  aircraft  washrack  wastewater  resulting  in  a  cost  of  $0.35  per 
gallon.  Payback  periods  for  MCAGCC  ean  be  realized  within  two  to  three  years. 

Savings  on  detergent  costs  are  not  included  but  are  realized  since  up  to  50%  of  the  detergent  is 
reused  on  subsequent  washes.  Two  to  four  gallons  of  detergent,  costing  $12.00  per  gallon, 
would  normally  be  used  to  wash  a  single  aircraft. 

5.0  CLAWWRS  CONSIDERATIONS 

The  site  applicability  and  preparation,  wash  water  transporting  requirements,  and  staffing 
requirements  are  critical  factors  that  must  be  evaluated  to  determine  the  feasibility  of 
implementing  a  CLAWWRS.  The  following  section  addresses  these  factors  in  detail  (refer  to 
Appendix  D  for  additional  system  requirements.) 

5.1  Site  Considerations 

In  general,  all  of  the  CLAWWRS  have  been  implemented  at  aetivities  that  already  have  wash 
pads  equipped  with  sumps  to  collect  the  wastewater  generated  during  the  cleaning  operations.  If 
an  activity  has  a  wash  pad  but  is  not  equipped  with  a  sump  to  collect  the  wastewater,  then  the 
pad  must  be  modified.  The  modification  may  include,  sloping  the  pad  to  one  location  and 
installing  a  sump  or  just  installing  a  sump.  If  no  wash  pad  exists,  then  one  must  be  constructed 
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with  a  sump.  This  document  does  not  address  the  actual  design  of  the  pad  but  will  only  mention 
the  wash  pad  as  a  reference  point. 


Table  2 

CLAWWRS  Fixed  And  Operation  Costs* 


Fixed  Costs 


Site  Preparation 

•  Engineering 

$  5,000 

•  Construction 

$  25,000 

•  Electrical 

$  10,000 

System 

•  Engineering 

$  25,000 

CLAWWRS  Equipment 

•  Treatment  system 

$  87,000 

•  Tanks 

$  10,000 

•  Piping 

$  2,000 

•  Accessories 

$  1,000 

Total  Fixed  Cost 

$165,000 

Recurring  Costs 


•  Electricity 

$  500 

•  Sewer  &  Water 

$  1,000 

•  Sludge  Disposal 

$  1,300 

•  Oil  Disposal  (Recycle) 

$  500 

♦  Chemicals 

$  2,471 

•  Labor 

$  3,469 

•  Plant  Overhead 

$  3,642 

•  Maintenance 

$  4,793 

•  Imputed  Insurance 

$  1,150 

Total  Recurring  Cost 

$  18,825 

Total  Recurring  Costs  per  Gallon  $  0.04 

*Refer  to  Appendix  E  to  view  cost  calculations. 


The  location  of  the  CLAWWRS  will  impact  the  costs  of  the  site  preparation,  therefore  it  is  very 
important  to  consider  the  following  issues.  The  site  should  be  loeated  near  the  wash  pad’s  sump 
where  the  wastewater  will  be  collected.  This  will  minimize  the  amount  of  piping  that  will  be 
required  to  transport  the  wastewater  from  the  wash  pad  to  the  CLAWWRS. 

The  system  requires  100  amp  480  VAC  service.  In  order  to  minimize  the  cost  of  supplying 
electrical  service  to  the  system,  it  is  beneficial  to  locate  the  system  near  a  power  source  that  can 
provide  this  service.  The  power  source  can  be  a  substation,  a  pole  mounted  transformer,  an 
underground  electrical  vault,  or  a  nearby  building  with  supplemental  service.  If  480  VAC 
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service  is  not  available,  the  system  can  be  modified  to  run  on  208  VAC.  This  modification  may 
save  on  implementation  costs,  however  electrical  costs  will  increase. 

The  system  requires  potable  water  for  various  reasons.  The  potable  water  is  used  for  initial 
cooling  of  the  aircraft  exterior,  rinse  water  make-up,  and  for  slurry  preparation.  Water  lost  in  the 
CLAWWRS  slurry  tank  due  to  evaporation  must  be  replenished  with  fresh  water.  In  addition, 
fresh  water  is  needed  to  prepare  the  slurry,  which  consists  of  fresh  water  and  diatomaceous  earth 
(DE).  In  order  to  minimize  the  cost  of  supplying  water  to  the  system,  it  is  recommended  that  the 
site  be  located  near  a  water  source. 

Occasionally,  the  recycled  water  needs  to  be  discarded.  It  is  recommended  to  discard  the  water 
after  the  eighth  recycling.  This  water  can  be  discharged  into  the  sanitary  sewer  after 
pretreatment  discharge  requirements  are  met.  In  addition,  du^ng  the  rainy  season,  water  may 
accumulate  that  will  require  treatment  prior  to  discharging.  For  this  reason,  a  sewer  connection 
is  strongly  recommended.  In  order  to  minimize  the  cost  of  the  sewer  connection,  the  site  should 
be  located  as  close  to  a  sewer  line  as  possible.  Where  a  sewer  connection  is  not  available, 
provisions  for  discarding  the  fresh  and  process  water  will  require  planning  ahead  of  time. 

The  site  needs  to  be  large  enough  to  accommodate  the  CLAWWRS,  which  includes  the 
treatment  system,  load  equalization  tank  (LET),  process  water  tank  (PWT),  high-pressure 
washers,  and  safety  shower.  Special  considerations  must  be  given  to  providing  ample  clearance 
for  wash  crews  to  maneuver  between  equipment  and  tanks. 

Situations  will  arise  where  the  utilities  will  not  be  located  near  the  sump  nor  near  each  other. 
Also,  the  required  space  for  the  system  may  impact  where  the  site  may  be  located.  Each  activity 
will  have  its  own  requirements  and  restrictions  that  will  dictate  the  number  of  possible  locations. 
From  here,  it  will  be  a  matter  of  assessing  the  financial  burden  associated  with  each  location  and 
selecting  the  most  feasible  site.  Figure  6  shows  the  general  layout  of  the  CLAWWRS  equipment 
pad. 


Figure  6 

CLAWWRS  Equipment  Pad  General  Layout 
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5.2  Site  Preparation  Considerations 

The  CLAWWRS  requires  a  secondary  containment  structure  consisting  of  a  berm  and  an 
equipment  pad  upon  which  to  place  the  CLAWWRS  system  equipment.  The  selected  site  must 
have  a  minimum  soil  bearing  pressure  ranging  from  2,000  to  3,000  pounds  per  square  inch  to 
accommodate  the  weight  of  the  equipment.  The  concrete  specifications  should  follow  similar 
parameters.  Generally,  the  equipment  holding  pad  and  berm  must  be  sealed  and  designed  to  hold 
water  from  a  48  hour  rain  event  (50  year  storm)  in  addition  to  the  volume  of  the  largest  tank. 

The  concrete  pad  and  berm  should  be  sealed  with  material  unaffected  by  the  various  chemicals 
used  in  the  system  as  well  as  the  cleaners  used  for  washing.  Construction  joints  and  cracks 
should  be  sealed,  inspected  and  maintained  by  the  activity  as  required.  Refer  to  Appendix  B  for 
CLAWWRS  equipment  pad  site  drawings. 

5.3  Transportation  Considerations 

It  is  critical  that  the  wash  pad  be  designed  to  collect  as  much  wastewater  possible  in  order  to  take 
full  advantage  of  the  system.  A  properly  designed  wash  pad  allows  the  wastewater  to  collect  at 
one  point.  The  lowest  point  of  the  wash  pad  is  ideal  for  the  sump  location.  The  sump  must  be 
able  to  accommodate  a  submersible  pump  that  will  transfer  the  wastewater  to  the  LET.  The 
capacity  of  the  submersible  pump  should  be  in  the  range  of  20  to  50  gallons  per  minute. 

5.4  Staffing  Considerations 

Personnel  to  operate  and  maintain  the  CLAWWRS  wilt  be  selected  at  the  discretion  of  the 
prospective  site’s  management.  It  is  recommended  that  the  selected  operator  have  a  basic 
knowledge  of  wastewater  treatment  and  skill  to  operate  an  industrial  system  consisting  of  pumps, 
mixers,  pipes,  tanks  and  compressors.  (Refer  to  Section  8.0  for  specifics  on  exact  operator 
qualifications  and  requirements.)  It  is  also  recommended  that  more  than  one  operator  be  trained. 
This  ensures  a  back  up  operator  when  the  primary  operator  is  unavailable. 

Note:  During  system  start-up,  NFESC,  for  a  modest  fee,  is  available  to  train  all  selected 
personnel  involved  in  operating  the  system  with  verbal  instruction,  as  well  as  hands-on-training. 
Instruction  will  take  approximately  one  week. 

6.0  WASTEWATER  TREATMENT  TECHNOLOGIES 

Aircraft  washing  operations  can  generate  large  quantities  of  wastewater  contaminated  with  trash 
and  debris,  free  and  emulsified  oils,  heavy  metals,  and  suspended  solids.  The  goal  of  the 
CLAWWRS  is  to  remove  these  contaminants  from  the  wastewater  allowing  reuse  of  the  water 
and  the  residual  detergents.  There  are  several  key  technologies  used  in  the  CLAWWRS  that 
make  the  treatment  system  effective.  These  key  processes  are  essential  and  must  be  fully 
operational  to  meet  the  objectives  of  the  CLAWWRS.  The  key  treatment  processes  include 
wastewater  screening,  oil/water  separation,  chemical  precipitation,  oxidation,  filtration,  and 
reverse  osmosis.  The  basic  theories  are  discussed  in  the  following  subsections. 
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6.1  Solid  Removal 


Solids,  trash,  and  debris,  accumulated  at  the  wash  pad,  can  be  extremely  detrimental  to  the 
system  performance  because  of  their  capacity  to  damage  and  foul  pumps.  To  prevent  trash  and 
debris  from  entering  the  CLAWWRS,  a  perforated  sheet  metal  is  placed  directly  under  the  wash 
pad  sump  grate.  The  perforated  sheet  with  1/8-inch  diameter  perforations  prevents  introduction 
of  this  waste  from  entering  the  system.  Failure  to  provide  a  screen  will  result  in  poor 
performance  of  downstream  equipment,  fouling  of  downstream  equipment,  excessive  downtime, 
and  accelerated  equipment  wear. 

6.2  Oil/Water  Separation 

Aircraft  wash  wastewater  may  have  small  amounts  of  oils  and  grease  that  must  be  removed  prior 
to  reuse.  These  oils  and  greases  originate  from  leaks  from  both  the  aircraft  and  tow  vehicles  on 
the  wash  pad.  The  oils  are  present  in  wastewater  in  two  forms:  non-emulsified  (“free”  or 
“floating”)  oils  or  emulsified  oils.  Two  different  treatment  steps  are  used  to  remove  non- 
emulsified  and  emulsified  oil  from  wastewater.  The  first  step  uses  gravity  separation  to  remove 
the  floatable  (free)  oil  from  the  wastewater  and  the  second  step  uses  chemicals  to  break  the  oil- 
water  emulsion  created  by  the  detergent.  The  following  sections  describe  these  processes  in 
greater  detail. 

6.2.1  Free  Oil  Separation 

Free  oil  gravity  separation  occurs  at  three  points  along  the  process  flow;  at  the  sump,  the  LET, 
and  the  parallel  plate  separator  of  the  CLAWWRS.  The  sump,  the  LET,  and  the  plate  separator 
are  considered  passive  gravity  devices.  Since  free  oil  has  a  density  lighter  than  water,  free  oil 
separates  from  the  aqueous  waste  stream  and  floats  to  the  surface.  The  oil  percentage  actually 
removed  by  gravity  depends  on  the  percent  of  mechanically  and  chemically  emulsified  oils 
found  in  the  wastewater.  The  OWS  has  a  packing  made  of  fiberglass  corrugated  plates  spaced 
%”  apart  and  with  a  cross  flow  configuration.  The  wastewater  is  dispersed  then  channeled  in- 
between  the  plates  before  entering  subsequent  treatment  chambers.  Rising  oil  in  the  channeled 
wastewater  contacts  the  under  side  surface  of  the  corrugated  slanted  plates.  The  oil  droplets  then 
travel  upward  toward  the  surface  of  the  wastewater  where  it  floats  above  the  water  fraction.  As 
free  oil  builds  up,  it  reaches  a  point  where  it  passes  over  a  fixed  baffle  into  an  oil  hopper  where  it 
is  collected  and  is  stored  for  later  disposal. 

6.2.2  Chemically  Emulsified  Oil 

Aircraft  detergents  used  for  exterior  wash  operate  on  the  premise  of  polar  attraction  to  pull  off 
grime  from  a  surface  being  cleaned.  The  detergents  used  in  Navy  aircraft  cleaning  operations  are 
found  in  the  Navy  QPL.  Each  detergent  varies  in  chemical  makeup  and  concentration.  The 
detergents  contain  surfactants  that  chemically  keep  the  oil  in  the  wastewater  suspended  in 
solution. 

The  CLAWWRS  uses  a  proven  demulsifying  reagent  to  break  the  oil-water  emulsion  and  create 
an  oil  floe  that  is  removed  with  DE  filter.  The  reagent  is  introduced  in  the  first  chemical  addition 


11 


chamber  down  stream  of  the  plate  pack.  The  chamber  is  equipped  with  a  variable  speed  mixer 
and  chemical  addition  system  that  doses  the  waste  stream  with  the  demulsifying  reagent.  The 
dosage  is  set  manually  and  will  vary  from  activity  to  activity.  The  dosage  concentration  in  the 
wastewater  can  be  expected  to  be  between  100  to  500  mg  of  reagent  per  liter  of  wastewater. 

6.3  Heavy  Metal  Removal 

The  CLAWWRS  removes  both  dissolved  and  coagulated  heavy  metals  from  the  waste  stream  by 
means  of  precipitation  followed  by  DE  filtration.  Sodium  hydroxide  is  injected  into  the  second 
chemical  chamber,  equipped  with  a  variable  speed  mixer,  to  raise  the  wastewater  pH  to 
approximately  9.3.  A  pH  probe  and  controller  are  used  to  monitor  the  dosage  of  the  sodium 
hydroxide  into  the  waste  stream.  Raising  the  pH  of  the  wastewater  causes  dissolved  metals  to 
precipitate  out  of  solution  as  metal  hydroxides.  The  precipitated  and  coagulated  metals  are 
removed  from  the  wastewater  by  the  DE  filter.  Although  dissolved  metal  removal  efficiency 
varies  from  metal  to  metal,  it  was  determined  that  the  majority  of  metals  of  concern  in  the  waste 
stream  could  be  successfully  removed  to  below  0.1  mg/L  at  a  pH  of  9.3. 

6.4  Disinfection/Oxidation 

Various  physical  and  chemical  processes  are  available  to  disinfect  aircraft  wastewater.  NFESC 
selected  hydrogen  peroxide  to  serve  as  a  prime  agent  for  disinfection  because  of  its  relative  low 
cost  and  high  oxidation  potential.  Another  reason  for  using  hydrogen  peroxide  is  that  it 
decomposes  into  oxygen  and  water,  which  will  have  no  harmful  affect  on  wash  water.  It  has 
been  used  intensively  in  Navy  treatment  plants  to  control  odor  and  minimize  the  formation  of 
algae.  Hydrogen  peroxide  is  also  a  strong  oxidizer  that  can  attack  residual  organics  if  found  in 
the  aircraft  waste  stream.  If  desired,  ozone  can  be  used  with  or  without  ultraviolet  light  to 
improve  overall  oxidation.  Hydrogen  peroxide  is  metered  into  the  waste  stream  in  the  second 
chemical  addition  chamber.  A  mixer  is  used  to  disperse  the  hydrogen  peroxide  throughout  the 
chamber. 

6.5  Filtration 

CLAWWRS  uses  an  automated  indexing  filter  press  to  remove  suspended  solids,  and  floe 
precipitated  from  the  waste  stream.  DE  filtration  removes  these  solids  from  the  wastewater  by 
straining  it  through  a  14”  to  V2”  thick  filter  cake  medium.  A  DE  pre-coat  is  applied  to  a  30- 
micron  pore  space  fabric  filter  medium  prior  to  filtering.  Wastewater  is  filtered  through  the 
media  where  the  DE  coating  captures  the  solids  in  its  pore  space.  Contaminants  as  small  as  5 
microns  fill  the  pore  space  as  the  wastewater  passes  through  the  filter. 

6.6  Reverse  Osmosis 

Chlorides,  other  dissolved  solids  and  non-ionic  surfactants  are  removed  from  the  process  water 
through  reverse  osmosis  (RO).  RO  occurs  if  a  pressure  gradient  opposite  in  direction  and  greater 
in  magnitude,  than  the  osmotic  pressure,  is  imposed  across  the  membrane.  Solute  flow  from  the 
more  concentrated  to  the  less  concentrated  region  will  thus  occur,  generating  rinse  water. 


12 


The  CLAWWRS  RO  system  consists  of  a  positive  displacement  pressure  pump  and  two 
chambers  configured  in  series.  The  two  chambers  serve  distinct  functions:  Chamber  1  removes 
chlorine,  suspended  solids  and  residual  oil  that  may  pass  the  DE;  Chamber  2  separates  dissolved 
solids,  surfactants,  and  chlorides.  Chamber  1  consists  of  a  5-micron  carbon  filter,  intended  to 
protect  the  RO  membrane  from  chlorine  attack  and  residual  oil  fouling,  extending  its  service  life. 
Chamber  2  houses  the  RO  membrane,  mainly  composed  of  a  polyamide  material;  the  key 
component  in  producing  water  acceptable  for  rinsing  aircraft.  The  RO  membrane  rejects  most  of 
the  chlorides  and  surfactants  in  the  flow  allowing  purified  water  to  pass  through  the  membrane. 

7.0  CLAWWRS  DESCRIPTION 

The  CLAWWRS  includes  an  integrated  treatment  system,  LET,  PWT,  RO,  and  high-pressure 
washer  system  (see  Figures  7  through  10).  The  system  provides  two  types  of  water  for  reuse; 
wash  water  with  recyclable  detergent  and  rinse  water.  The  following  describes  the  process  flow 
and  equipment  integration  to  obtain  the  two  types  of  water  (refer  to  Section  9.0  for  start-up 
procedures.) 

7.1  Process  Flow 

The  process  flow  of  the  system  operates  as  follows  (refer  to  Appendix  B  for  flow  diagrams): 
During  aircraft  washing  operations,  wash  and  rinse  waters  are  captured  on  the  wash  pad  and 
drained  into  a  sump  located  at  the  pad’s  low  point.  The  sump  pump  transfers  the  captured 
wastewater  to  a  cone-bottom  LET.  The  LET  (also  known  as  a  holding  tank)  allows  separation  of 
the  different  phases  of  the  waste  stream.  Free  oil  migrates  to  the  liquid  surface  and  sludge  settles 
to  the  bottom. 


Figure  7 

Aerial  backside  view  of  the  CLAWWRS 
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Figure  10 

Front  view  of  process  logic  controller  (PLC)  panel 
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A  pump  transfers  the  wastewater  from  the  LET  to  the  treatment  system.  Any  free  oil  in  the 
let’s  effluent  is  removed  via  a  corrugated  parallel  plate  separator.  In  time,  the  free  oil  will 
accumulate  on  the  topmost  surface  and  eventually  overflow  into  a  20-gallon  chamber  where  it 
can  be  subsequently  removed. 

From  the  plate  separator,  the  waste  stream  passes  under  the  oil  chamber  and  over  an  adjustable 
weir  into  the  first  chemical  addition  chamber.  A  chemical  metering  system  is  used  to  introduce 
the  demulsifier  (Emulsion  Controls  ECA  1350^“)  into  the  waste  stream  at  a  preset  rate.  ECA 
1350'^'^  demulsifies  and  coalesces  the  chemically  emulsified  oils. 

The  waste  stream  then  flows  under  the  baffle  to  the  next  chemical  chamber  for  addition  of 
sodium  hydroxide  and  hydrogen  peroxide.  The  sodium  hydroxide  is  added  to  increase  the  pH  to 
approximately  9.3  to  precipitate  the  heavy  metals  as  metal  hydroxides.  Hydrogen  peroxide  is 
added  to  oxidize  organics  and  control  odor  and  the  growth  of  algae.  Chemical  metering  systems 
are  also  used  for  adding  sodium  hydroxide  and  hydrogen  peroxide.  A  pH  controller  is  used  to 
control  the  sodium  hydroxide  metering  system  and  the  hydrogen  peroxide  metering  system  is 
manually  preset. 

The  waste  stream  then  enters  the  filter  inlet  tank  where  DE  is  periodically  added  and  mixed  prior 
to  dewatering  the  filter  medium.  The  wastewater  in  the  filter  inlet  tank  is  then  pumped  through  a 
four-stage  indexing  filter.  The  filter  for  the  treatment  system  uses  a  DE  pre-coat  that  is  pre¬ 
applied  to  a  30-micron  pore  space  fabric  filter  media  prior  to  filtering.  The  DE  size  averages  30 
microns  and  is  capable  of  filtering  solids  of  particle  size  5  microns  or  greater  by  capturing  them 
in  the  DE  pour  space.  As  contaminants  fill  the  pore  spaces,  the  pressure  differential  across  the 
medium  increases.  When  a  pressure  differential  of  25  pounds  per  square  inch  (psi)  is  reached  or 
a  process  time  of  60  minutes  passes  (whichever  comes  first)  the  system  automatically  changes  to 
low  and  high  blow-down  mode.  In  this  mode  eompressed  air  is  forced  into  the  DE  chamber 
pushing  out  excess  water  and  discharging  it  back  into  the  treatment  system.  When  air  pressure 
reaches  a  differential  pressure  of  approximately  3  psi  across  the  filter,  blow-down  mode  is 
completed  and  the  filter  chamber  housing  is  raised  and  the  filter  paper  advanced.  The  DE 
captured  contaminants  and  used  paper  fall  into  a  sludge  hopper  as  the  paper  advances.  The  spent 
DE  is  dumped  from  the  hopper  into  a  Department  of  Transportation  approved  container  for 
offsite  disposal.  The  spent  DE  must  be  tested  and  disposed  in  accordance  with  environmental 
regulations. 

The  process  wastewater  from  the  DE  filter  is  stored  in  the  PWT.  Approximately  25%  to  50%  of 
the  detergent  remains  in  the  treated  water  and  can  be  reused  for  cleaning.  CLAWWRS  is 
designed  to  work  with  the  detergent  MA  102'''^  manufactured  by  JAD  Chemical.  Any  other 
detergent  used  may  require  readjustment  of  the  chemical  dosing. 

To  generate  rinse  water,  the  processed  water  is  pumped  through  a  carbon  filter  and  RO  system. 
This  water  can  then  be  used  for  initial  aircraft  rinsing  but  not  for  the  final  aircraft  rinse. 
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7.2  CLAWWRS  Protection 


Plant  property  and  equipment  protection  is  also  of  great  importance.  The  CLAWWRS  represents 
a  significant  investment  and  therefore  is  equipped  with  protective  devices  to  ensure  that  costly 
damage  does  not  occur  in  the  event  of  a  system  failure.  The  following  subsections  address  these 
issues. 

7.1.1  System  Safety  Protective  Devices 

Protective  devices  for  CLAWWRS  include  an  emergency  shutoff  push-button  located  on  the 
control  panel,  electrical  circuit  breakers  in  the  power  panels,  electrical  overload  protection 
devices  for  the  pumps,  a  fail-safe  (closed)  valve  for  the  LET,  and  an  emergency  shower  and 
eyewash  station.  The  following  paragraphs  describe  these  protective  devices. 

Electrical  power  to  the  CLAWWRS  can  be  disconnected  through  the  main  circuit  breaker  or 
from  the  panel  located  on  the  unit. 

A  fail-safe  (closed)  valve  is  installed  between  the  LET  and  the  LET  pump  to  prevent  flow  from 
the  LET  to  the  CLAWWRS  during  a  power  failure.  In  addition  this  valve  prevents  wastewater 
from  entering  the  treatment  system  when  the  system  is  not  in  operation. 

An  emergency  shower  and  eyewash  station  is  installed  inside  the  system  containment  berm 
should  the  operator  come  in  contact  with  wastewater  treatment  chemicals.  A  “pull”  chain  is 
provided  to  activate  the  shower  and  a  “step  on”  pedal  and  “hand”  paddle  is  provided  to  start  the 
eyewash  water  flow. 

7.1.2  CLAWWRS  Inspection 

To  ensure  system  safety,  the  operator  must  perform  both  scheduled  and  unscheduled  inspections 
of  major/minor  system  components  and  subsystems.  The  operator  should  inspect  the  condition 
of  all  pumps,  mixers,  control  valves,  and  instruments  per  the  manufacturers’  recommendations. 
In  addition  the  operator  should  also  inspect  pipes,  valves,  fittings,  tubing  and  tanks  for  leaks  and 
deterioration  before  starting,  and  during  system  operation.  The  operator  should  inspect  the 
working  condition  of  all  system  protective  devices  on  a  regular  basis.  Operation  and 
Maintenance  manuals  are  provided  with  each  system. 

8.0  OPERATOR  QUALIFICATIONS  &  REQUIREMENTS 

The  CLAWWRS  is  a  small-scale  wastewater  treatment  facility.  In  order  for  this  facility  to 
operate  both  safely  and  properly,  personnel  must  have  a  basic  understanding  of  wastewater 
treatment  and  possess  skills  to  perform  everyday  functions  related  to  any  industrial  plant  of  this 
scale.  The  following  subsections  describe  the  necessary  skills,  equipment  operations,  and  health 
and  safety  requirements  of  the  CLAWWRS. 
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8.1  Personnel  Requirements 

To  properly  operate  the  CLAWWRS,  the  operator  must  be  able  to  accomplish  a  wide  variety  of 
tasks.  The  following  subsection  describes  tasks  that  an  operator  may  be  expected  to  be  able  to 
perform. 

8.1.1  Skill  Requirements 

The  system  operator  must  be  able  to  accomplish  the  following  tasks: 

•  Transfer  chemical  solutions, 

•  Perform  basic  maintenance  on  process  equipment  (pumps  &  air  compressor), 

•  Maintain  operations  logs, 

•  Perform  troubleshooting,  and 

•  Collect  water  samples  (see  Figure  1 1). 


Figure  1 1 

Collecting  water  samples  at  the  process  water  tank 


8.1.2  Equipment  Operation  &  Maintenance 

Safe  and  efficient  operation  of  the  CLAWWRS  requires  a  basic  understanding  of  wastewater 
treatment,  including  proper  handling  of  corrosive  chemicals,  and  operation  of  both  pneumatic 
and  electrical  equipment.  A  basic  understanding  of  process  chemistry,  instrumentation,  and 
control  is  required  to  operate  the  CLAWWRS. 

9.0  ROUTINE  OPERATIONS 

9.1  First  Time  Start-Up  Procedures 

Follow  the  procedure  presented  below  only  when  the  system  is  being  started  for  the  first  time  or 
major  pipe/equipment  repairs  have  been  performed.  The  procedures  are  presented  in  the  desired 
order. 
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1.  Review  manufacturers’  operating  manuals  for  all  equipment. 

2.  Verify  that  all  process  flow  valves  are  open. 

3.  Verify  that  service  disconnects  and  all  switches  on  the  CLAWWRS  are  in  the  in  the  “OFF’ 
position. 

4.  Verify  that  switches  for  the  three  chemical  mixers  are  in  the  “OFF’  position. 

5.  Energize  the  main  circuit  breaker  in  Power  Panel  located  outside  the  berm. 

6.  Energize  the  CLAWWRS  by  engaging  the  main  power  switch. 

7.  Press  the  green  enable  button.  Air  compressor  automatically  turns  on. 

8.  Begin  filling  the  system  with  aircraft  wash  water. 

9.  Place  the  key  switch  in  the  “MAINT’  position. 

10.  Fill  the  demulsifier  feed  tank  with  ECA  demulsifier.  Adjust  the  flow  rate  of  the  ECA 

metering  pump. 

1 1.  Fill  the  sodium  hydroxide  feed  tank  with  a  50%  sodium  hydroxide  solution.  Adjust  the 
stroke  of  the  diaphragm  metering  pump  between  50%  and  100%. 

12.  Fill  the  slurry  chamber  with  one  (1)  bag  of  DE  for  every  two  (2)  feet  of  water  added  to  the 
slurry  chamber.  Add  the  DE  prior  to  adding  the  water. 

13.  Fill  the  hydrogen  peroxide  feed  tank  with  hydrogen  peroxide.  Adjust  the  flow  rate  of  the 
peroxide  metering  pump. 

14.  Adjust  the  mixing  speeds  for  both  electric  mixers  on  the  OWS.  Avoid  turbulent  mixing. 

15.  Calibrate  the  pH  probe  and  controller  on  the  OWS  per  the  manufacturers’  operating  manual. 

16.  Set  the  pH  control  points  to  start  and  stop  the  sodium  hydroxide  metering  pump  per  the 
manufacturers’  operating  manual. 

17.  Use  Relay  “B”  in  the  pH  controller  to  set  a  low  pH  alarm  per  the  manufacturers’  operating 
manual.  Recommended  set  point  for  the  low  pH  alarm  is  8.9  pH. 

18.  Verify  that  the  OWS  sludge  pump  operates.  Activate  pump  using  the  “ON-OFF’  switch  on 
the  OWS  control  panel.  Turn  the  pump  off. 

19.  Verify  that  the  pre-coat  pump  operates.  Turn  the  pump  off. 
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20.  Verify  that  the  pre-coat  mixer  operates.  Turn  the  mixer  off. 

9.2  Daily  Operating  Procedures 

Refer  to  Appendix  A  for  photos  reflecting  the  daily  operating  procedures. 

1 .  Ensure  the  main  water  line  valve  is  in  the  “OPEN”  position. 

2.  Inspect  LET  and  PWT  for  water  level  and  leaks.  Make  sure  LET  and  PWT  valves  are  open. 

3.  Ensure  CLAWWRS  DE  slurry  tank  is  above  low  level  sensor. 

4.  Measure  level  of  slurry  in  the  slurry  tank.  When  the  slurry  level  is  about  Va  the  tanks  volume 
add  one  (1)  bag  of  DE  is  added  per  two  (2)  foot  of  water  added.  Add  the  DE  prior  to  adding 
the  water. 

5.  Ensure  DE  filter  paper  is  deposited  into  the  collection  bin.  This  may  require  a  watchful  eye 
particularly  on  windy  days. 

6.  Ensure  main  air  line  valve  is  in  the  “OPEN”  position. 

7.  Open  valve  below  compressor  tank  to  drain  water.  Close  valve  when  complete. 

8.  Ensure  chemical  tanks  are  not  empty.  Always  wear  safety  glasses,  face  shield  and  provided 
rubber  gloves  prior  to  opening  tanks  and  handling  chemicals.  Below  tank  valves  can  be  left 
in  the  open  position. 

9.  Check  oil  lines  in  mixer  regulators.  Add  oil  if  necessary.  (Not  required  for  pneumatic 
mixers.) 

10.  Remove  pH  sensor  from  storage  well.  Inspect  probe  for  cleanliness.  Clean  as  required. 
Refer  to  owner’s  manual  for  cleaning  procedures.  Place  sensor  in  chemical  tank  well. 
Calibrate  as  required. 

1 1 .  Turn  main  circuit  breaker  to  the  “ON”  position. 

12.  Make  sure  all  switches  on  the  CLAWWRS  panel  are  in  the  “OFF’  position.  Turn  main 
circuit  breaker  on  CLAWWRS  treatment  system  to  the  “ON”  position. 

13.  Press  the  “Enable”  button  to  activate  the  process  logic  controller  (PLC). 

14.  Wait  a  few  minutes.  If  necessary,  press  “WARNING  RESET”  to  silence  alarms.  Alarms 
should  deactivate  once  compressor  pressure  reaches  60  psi  and  pH  control  stabilizes. 
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15.  If  system  has  sat  non-operational  for  longer  than  a  week,  place  system  in  “MAINTENANCE 
MODE”  and  advance  filter  paper  approximately  six  inches.  Adjusting  the  “OPEN  COVER” 
and  “FABRIC  ADVANCE”  switch  will  do  this.  Place  system  back  in  “RUN”  mode. 

16.  Position  all  mixer  switches  to  the  “ON”  position  (four  switches  on  top  row). 

17.  Position  metering  pumps  (“NaOH/Poly  H2O2”)  switches  to  the  “AUTO”  position. 

18.  Turn  the  Sludge  Pump  “ON”  for  10  seconds  and  then  turn  “OFF’. 

19.  Position  filter  pump  to  the  “AUTO”  position. 

20.  Position  LET  pump  switch  to  the  “AUTO”  position.  The  System  Status  blue  light  will 
illuminate  if  everything  is  operational. 

21.  Hydrogen  peroxide  pump  will  require  priming  after  extended  periods  of  non-operation. 

22.  Decant  oil  from  oil  chamber  as  required. 

Note:  If  for  any  reason  the  system  needs  to  be  turned  off  during  start-up,  refer  to  the  Shut  Down 

Procedures  in  Section  9.4. 

9.3  Additional  Daily  Tasks 

During  normal  operation,  the  operator  should  also  perform  the  following  tasks: 

1.  Periodically  calibrate  instruments  per  the  manufaeturers’  operation  manuals.  Instruments 
include:  (1)  pH  controller. 

2.  Inventory  liquid  level  in  each  chemical  storage  tank.  Prepare  and  add  chemical  solutions  as 
required. 

3.  Periodically  collect  effluent  samples  (filtered  water  &  DE  filter  cake)  to  monitor 
CLAWWRS  performance. 

4.  Check  slurry  tank  frequently.  Maintain  constant  water/DE  concentration  by  tracking  slurry 
level.  This  can  be  performed  with  a  glass  1.0-liter  beaker.  With  the  slurry  mixer  on,  collect 
a  1 .0  liter  sample  from  the  slurry  chamber.  Allow  the  DE  to  settle  in  the  beaker.  The  DE 
should  be  around  10%  to  12%  of  the  slurry  mixture.  Evaporation  of  water  from  the  slurry 
tank  will  increase  the  amount  of  DE  in  the  slurry.  Add  water  to  dilute  the  DE  to  10%  to 
12%.  Rain  will  add  water  to  the  slurry  tank.  This  will  decrease  the  amount  of  DE  in  the 
slurry.  Add  DE  to  the  slurry  to  achieve  the  10%  to  12%  ratio. 

5.  Check  to  see  if  chemical  pumps  are  actually  pumping  liquid. 

6.  Visually  check  water  quality  at  the  sample  port  with  a  clean  beaker. 


20 


7.  Check  paper  roll  to  see  if  it  is  indexing  without  jamming.  Check  amount  of  paper  remaining. 

8.  Check  paper  feed  tracking. 

9.4  Shut  Down  Procedures 

1 .  While  in  the  “Blow-Down”  mode  or  “Service”  mode,  position  the  filter  pump  switch  to  the 
“OFF’  position. 

2.  Position  the  LET  pump  switch  to  the  “OFF’  position. 

3.  Position  the  remaining  switches  in  the  “OFF’  position. 

4.  Wait  until  the  system  completes  its  blow-down  cycle  (cover  opens  and  indexes  paper). 

5.  Turn  off  main  circuit  breaker  on  CLAWWRS  to  the  “OFF’  position  after  the  paper  has 
indexed. 

6.  Turn  main  power  panel  off. 

7.  Remove  pH  probe  and  place  in  the  storage  well.  Make  sure  storage  well  is  filled  with  water. 

8.  Secure  paper  roll  with  bungee  chords  to  prevent  free  spooling  during  windy  days. 

9.5  Precautions 

1 .  Never  put  hands  near  the  DE  filter  press  during  operation.  Never  put  hands  underneath  the 
DE  filter  press. 

2.  CAUTION-  CLAWWRS  is  designed  to  remove  residual  amounts  of  jet  fuels  that  may  coat 
aircraft  exterior.  System  will  not  efficiently  handle  large  quantities  of  jet  fuel  or  diesel  spills. 
If  large  quantities  of  jet  fuels  are  inadvertently  introduced  into  the  system  DO  NOT 
OPERATE.  Systems  must  be  purged.  Electrical  components  of  the  system  are  not  explosion 
proof. 

3.  CLAWWRS  is  designed  to  work  with  the  detergent  MA  102™  manufactured  by  JAD 
Chemical.  Any  other  detergent  used  may  require  readjustment  of  the  chemical  dosing. 

10.0  SYSTEM  HEALTH  &  SAFETY  REQUIREMENTS 

Under  normal  operation  and  maintenance  conditions,  personnel  perform  many  potentially 

hazardous  tasks  including  the  use  and  handling  of,  electrical  and  pneumatic  equipment,  as  well 

as  the  handling  of  a  variety  of  corrosive  chemicals.  In  the  following  subsections  health  and 

safety  issues  are  addressed  in  detail. 
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10.1  OSHA  Training  Requirements 

Since  normal  system  operations  involve  the  handling  of  a  variety  of  hazardous  chemicals  or 
potential  HW,  OSHA  training  is  required. 

OSHA  Standard  29  CFR  1910.1200  requires  employers  to  have  a  comprehensive  hazard 
communieation  program  to  train  employees  of  the  hazards  in  the  work  place.  This  includes 
safety  hazards,  chemieal  hazards,  and  electrical  hazards. 

All  employees  exposed  to  hazardous  substances,  health  hazards,  or  safety  hazards;  and  their 
supervisors  and  management  responsible  for  the  site  are  mandated  to  receive  training  that  meets 
the  requirements  of  OSHA  standard  29  CFR  1910. 120.  Operators  must  take  a  40-hour  OSHA 
approved  training  course  for  hazardous  materials  operations.  Personnel  should  receive  8  hours 
of  annual  refresher  training.  Personnel  in  a  supervisory  capacity  should  receive  8-hours  of 
hazardous  materials  operations  supervisor  training.  Additionally,  all  operating  personnel  should 
participate  in  an  annual  medical  monitoring  program. 

OSHA  Standard  29  CFR  1910.134  (Respiratory  Protection)  states  the  employer  needs  to  provide 
respiratory  protection  when  necessary  to  protect  the  health  of  the  employee.  The  employer  needs 
to  provide  the  appropriate  respirators,  which  are  applicable  and  suitable  for  the  purpose  intended. 
The  employer  is  responsible  for  the  establishment  and  maintenance  of  a  respiratory  protection 
program,  which  includes  the  requirements  outlined  in  this  standard. 

In  addition  to  EPA  and  OSHA  standards,  consultation  with  applicable  local  agencies  to 
determine  applicable  regional  or  local  standards  is  advised. 

•  Contact  the  activity  safety  office  to  verify  compliance  with  OPNAVINST  5 100.23  Series, 
the  Navy  Occupational  Safety  and  Health  Program  Manual. 

•  Contact  the  local  fire  department  to  determine  if  any  National  Fire  Protection  Association 
Standards  apply  to  the  CLAWWRS. 

•  Contact  the  local  Department  of  Health  Services,  city  or  local  administrators  to  determine 
applicable  regional  or  local  standards  for  the  CLAWWRS. 

10.2  Chemical  Storage  &  Handling 

Normal  system  operations  involve  the  handling  of  a  variety  of  hazardous  chemicals.  These 
include  demulsifier,  sodium  hydroxide,  hydrogen  peroxide,  and  DE.  Demulsifier,  sodium 
hydroxide,  and  hydrogen  peroxide  are  used  in  liquid  form  while  the  DE  is  used  in  solid  form. 
The  following  safe  handling  procedures  are  recommended. 

10.2.1  Demulsifier 

The  demulsifier  (ECA-1350'^“)  is  a  water-based  blend  of  surface  active  organic  compounds.  It 
contains  a  small  amount  of  methanol.  In  sufficient  quantities,  methanol,  by  itself,  is  toxic  if 
ingested  and  may  cause  blindness.  The  demulsifier  is  a  skin,  eye,  and  mucous  membrane 
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irritant.  To  prevent  skin  and  eye  exposure,  the  operator  must  wear  appropriate  personal 
protective  clothing,  including  goggles,  a  splash-proof  full-face  safety  shield,  protective  gloves, 
and  a  splash-proof  apron.  During  normal  operations,  the  operator  must  periodically  replenish  the 
wastewater  treatment  chemicals.  Because  of  the  small  quantities  of  this  chemical  used  in  the 
process  it  is  recommended  that  the  demulsifier  be  procured  in  5-gallon  containers  for  easy 
manual  transfer.  If  55-gallon  drums  of  the  demulsifier  are  procured,  the  transfer  can  be 
accomplished  with  pumps.  When  chemical  transfer  is  complete,  the  operator  must  cap  the 
demulsifier  storage  drum  and  clean  its  dedicated  transfer  pump  with  fresh  water. 

If  skin  or  eye  contact  occurs  during  chemical  handling,  flush  with  potable  water  from  the 
emergency  shower/eye-wash  station  for  at  least  15  minutes,  inform  the  supervisor  or  line  chief, 
and  obtain  immediate  medical  attention.  A  copy  of  the  Demulsifier  (ECA-1350'*^^)  MSDS  is 
included  in  Appendix  F. 

10.2.2  Sodium  Hydroxide 

Sodium  hydroxide  (NaOH)  is  a  strong  base  that  will  quickly  bum  the  skin  and  eyes.  To  prevent 
skin  and  eye  exposure  the  operator  must  wear  appropriate  personal  protective  clothing,  including 
goggles,  a  splash-proof  full-face  safety  shield,  protective  gloves,  and  a  splash-proof  apron  when 
transferring  the  chemical. 

During  normal  operations  the  operator  must  periodically  replenish  the  wastewater  treatment 
chemicals.  Sodium  hydroxide  used  in  this  process  is  extremely  corrosive.  In  preparing  sodium 
hydroxide  for  use,  it  can  react  violently  if  improperly  combined  with  the  wrong  chemicals  such 
as  acids.  Sodium  hydroxide  may  produce  a  large  amount  of  heat  (exothermic  reaction)  during 
dilution  therefore  sodium  hydroxide  concentrate  should  be  added  to  water.  NEVER  add  water  to 
sodium  hydroxide.  The  sodium  hydroxide  can  be  purchased  in  5-gallon  containers  for  easy 
transfer. 

If  skin  or  eye  contact  occurs  during  chemical  handling,  flush  with  potable  water  from  the 
emergency  shower/eye-wash  station  for  at  least  15  minutes,  inform  the  supervisor  or  line  chief, 
and  obtain  immediate  medical  attention.  A  copy  of  the  sodium  hydroxide  MSDS  is  included  in 
Appendix  F. 

10.2.3  Hydrogen  Peroxide 

Hydrogen  Peroxide  (H2O2)  is  a  powerful  oxidizer  that  can  irritate  and  bum  the  eyes,  nose,  and 
throat.  It  can  cause  comeal  ulcers,  skin  redness,  and  vesiculation  if  not  handled  properly.  To 
prevent  skin,  eye,  and  throat  exposure  the  operator  must  wear  appropriate  personal  protective 
clothing,  including  a  positive  pressure  self-contained  breathing  apparatus,  splash-proof  full-face 
safety  shield,  protective  gloves,  and  a  splash-proof  apron.  An  emergency  shower  and  eyewash 
station  should  be  nearby  in  the  event  of  accidental  exposure. 

During  normal  operations  of  the  CLAWWRS  the  operator  must  periodically  replenish  the 
hydrogen  peroxide  tank.  Trained  personnel  are  required  to  transfer  the  product  from  nearby 
storage  tanks  to  the  CLAWWRS  holding  tank.  Care  must  be  exercised  to  prevent  contact  with 
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incompatible  materials.  Hydrogen  peroxide  will  reaet  with  some  materials  such  as  wood  and 
hydrocarbons.  Since  hydrogen  peroxide  will  reaet  explosively  with  hydroearbons,  they  too  must 
be  avoided.  Storage  containers  to  house  the  peroxide  must  also  be  kept  away  from  heat  sources. 
A  list  of  incompatible  materials  is  provided  in  the  hydrogen  peroxide  MSDS  included  in 
Appendix  F.  Hydrogen  peroxide  must  be  stored  in  a  properly  vented  eontainer  and  sheltered 
from  direct  sunlight.  During  hydrogen  peroxide  transfer,  special  care  must  be  given  to  prevent 
splashing.  One-gallon  hydrogen  peroxide  eontainers  are  provided  to  faeilitate  transfer.  When 
chemical  transfer  is  eomplete,  the  operator  must  triple  rinse  the  empty  one-gallon  containers  with 
fresh  water.  The  rinsate  can  be  placed  in  the  process  water  tank  or  inside  the  inlet  tank  of  the 
CLAWWRS. 

If  skin  or  eye  contaet  oecurs  during  ehemieal  handling,  flush  with  potable  water  from  the 
emergency  shower/eyewash  station  for  at  least  20  minutes,  inform  the  supervisor  or  line  chief, 
and  obtain  immediate  medical  attention. 

10.2.4  Diatomaceous  Earth 

Diatomaceous  earth  (DE)  is  a  white  or  light  gray  powder  used  to  filter  out  contaminants.  DE 
may  irritate  or  bum  eyes  and  may  be  a  respiratory  irritant.  To  prevent  exposure,  the  operator 
must  wear  appropriate  personal  protective  clothing,  protective  gloves,  goggles,  and  a  respirator. 

During  normal  operations  the  operator  must  periodically  prepare  a  DE  water  slurry  that  is  used  to 
pre-coat  the  screens  on  the  filter  press  prior  to  processing  sludge.  The  sludge  cake  removed  from 
the  filter  press  is  collected  manually  and  drummed  for  off-site  disposal. 

If  eye  contact  occurs  during  chemical  handling,  flush  with  potable  water  from  the  emergency 
shower/eye-wash  station  for  at  least  15  minutes.  If  inhalation  occurs,  remove  from  dusty  area, 
drink  water  to  clear  throat,  and  blow  nose  to  evacuate  dust.  As  with  any  chemical  exposure 
incident,  inform  the  supervisor  or  line  chief,  and  obtain  immediate  medical  attention.  A  copy  of 
the  DE  MSDS  is  included  in  Appendix  F. 

10.3  Electrical  Equipment  Maintenance 

Some  of  the  equipment  used  in  this  system  is  electrically  powered.  Maintenance  of  the 
equipment  requires  potential  exposure  to  electrical  hazards  that  may  result  in  shock  or  death 
unless  safe  practices  are  strictly  followed.  General  safe  practices  are  provided  as  follows: 

•  Only  qualified  personnel  who  are  authorized  to  work  on  electrical  equipment  and  wiring 
should  perform  electrical  maintenance. 

•  Always  assume  electrical  equipment  and  lines  are  energized  unless  they  are  positively 
proven  to  be  properly  grounded  and  de-energized  by  lock-out/tag-out  procedures. 

•  Wear  approved  rubber  gloves  and  rubber-soled  shoes. 

•  Do  not  test  a  circuit  with  any  part  of  the  body. 

•  Use  tools  that  have  insulated  handles. 

•  Do  not  wear  jewelry  when  working  on  or  near  electrical  circuitry. 

•  Keep  all  electric  motors,  switches,  and  control  boxes  clean. 
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In  addition  to  these  guidelines,  the  operator  must  comply  with  all  standard  safety  practices  for 
electrical  work  established  by  OSHA  (29  CFR  1910.147,  .269,  .303,  .304,  .305,  and  .333)  and 
the  activity’s  lockout/tag-out  program.  All  electrical  repair  work  must  be  performed  in 
accordance  with  the  most  current  copy  of  the  National  Electrical  Code. 

10.4  Pneumatic  Equipment  Maintenance 

Some  of  the  equipment  used  in  this  system  is  pneumatically  controlled.  Maintenance  of  the 
equipment  requires  potential  exposure  to  hazards  associated  with  pressurized  air  lines  that  may 
result  in  serious  injury  or  death  unless  safe  practices  are  strictly  followed.  General  safe  practices 
are  provided  as  follows: 

•  Only  qualified  personnel  who  are  authorized  to  work  on  pneumatically  controlled/powered 
equipment  and  air  circuits  should  be  allowed  to  perform  maintenance. 

•  Always  assume  pneumatic  equipment  and  air  circuits  are  pressurized  unless  they  are 
positively  proven  to  be  de-pressurized  by  tag-out  procedures. 

•  Wear  approved  personal  protective  equipment  including  safety  glasses  and  gloves. 

10.5  Confined  Space  Entry 

Confined  space  entry  may  be  required  for  maintenance  work  on  CLAWWRS.  When  confined 
space  entry  is  required,  a  “gas-free”  permit  must  be  obtained  prior  to  beginning  the  work.  The 
gas-free  permit  must  certify  that  toxic  and  flammable  gasses  are  absent  and  that  sufficient 
oxygen  is  present  for  a  safe  working  environment.  If  respirators  or  self-contained  breathing 
apparatus  are  required  for  confined  space  entry,  personnel  must  have  received  training  and 
certification  in  the  proper  use  of  this  personal  protection  equipment.  The  local  safety  office 
should  be  contacted  when  a  gas-free  permit  is  required. 

OSHA  standard  29  CFR  1910.146  contains  requirements  for  practices  and  procedures  to  protect 
employees  from  the  hazards  of  entry  into  permit-required  confined  spaces. 
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11.0  POINTS  OF  CONTACT 


NFESC  is  located  in  Port  Hueneme,  CA.  The  Pollution  Prevention  Division  (Code  42)  provides 
responsive  engineering  and  informational  management  support  for  the  reduction  of  any 
hazardous  substance,  pollutant,  or  contaminant  entering  a  wastestream.  The  Pollution  Prevention 
(P2)  Technology  Development  Branch  (Code  421)  identifies  Navy  P2  needs  and  is  tasked  with 
research,  development,  testing  and  evaluation  efforts  to  meet  those  needs.  The 
Information/Technology  Transfer  Branch  (Code  423)  implements  P2  technologies  Navy-wide. 

CLAWWRS  Points  Of  Contact 

Technology  Implementation/Transfer  POC: 

Mr.  Scott  Mauro 
NFESC  Code  423 
DSN  551-4889 
(805):  982-4889 
maurods@nfesc.navv.mil 

Mailing  Address: 

Naval  Facilities  Engineering  Service  Center 
Information/Technology  Transfer  Branch,  Code  423 
1100  23^“  Avenue 
Port  Hueneme,  CA  93043-4370 

Technical  POC: 

Mr.  Gary  Anguiano 
NFESC  Code  421 
DSN  551-1302 
(805):  982-1302 
anguianogd@nfesc.navv.mil 

Mailing  Address: 

Naval  Facilities  Engineering  Service  Center 

Pollution  Prevention  Technology  Development  Branch,  Code  421 

1 100  23^‘'  Avenue 

Port  Hueneme,  CA  93043-4370 
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APPENDIX  A 


DAILY  OPERATING  PROCEDURE  PHOTOS 


Figure  A-1 

Ensure  main  water  line  valve  is  in  the  “OPEN”  position. 


Figure  A-2 

Inspect  LET  and  PWT  for  water  level  and  leaks. 
Make  sure  LET  and  PWT  valves  are  open. 


Figure  A-3 


Ensure  CLAWWRS  DE  slurry  tank  is  above  low  level  sensor. 


Figure  A-4 

Measure  level  of  water  prior  to  water  addition  to  ensure  one  (1)  bag 
of  Diatomaceous  Earth  (DE)  is  added  per  two  (2)  feet  of  water  added. 


Figure  A-5 

Ensure  DE  filter  paper  is  contained  in  bin. 


Figure  A-6 

Ensure  main  air  line  valve  is  in  the  “OPEN”  position. 

Open  valve  below  compressor  tank  to  drain  water.  Close  valve  when  complete. 
Note!  Avoid  touching  copper  tubing  on  side  of  compressor. 


Figure  A-7 

Ensure  chemical  tanks  are  not  empty. 

Always  wear  safety  glasses,  face  shield  and  provided  rubber  gloves  prior  to  opening  tanks. 
Below  tank  valves  can  be  left  on  the  open  position. 


Figure  A-8 

Check  oil  lines  in  mixer  regulators.  Add  oil  if  necessary. 
(Not  required  for  pneumatic  mixers.) 


A  \ 

Figure  A-9 

Remove  pH  sensor  from  storage  well. 

Inspect  probe  for  cleanliness.  Clean  as  required. 
Refer  to  owner’s  manual  for  cleaning  procedures. 
Place  sensor  in  chemical  tank  well.  Calibrate  as  required. 


Figure  A- 10 

Turn  main  circuit  breaker  to  the  “ON”  position 


Figure  A- 13 


Wait  a  few  minutes.  If  necessary,  press  “WARNING  RESET”  to  silence  alarms.  Alarms  should 
deactivate  once  compressor  pressure  reaches  60  psi  and  pH  control  stabilizes.  If  system  has  sat 
unoperational  for  longer  than  a  week,  place  system  in  “MAINTENANCE  MODE”  and  advance 
paper  approximately  six  inches.  Adjusting  the  “OPEN  COVER”  and  “FABRIC  ADVANCE” 


switch  will  do  this.  Place  system  back  in  “RUN”  mode. 


Figure  A- 14 

Position  all  mixer  switches  to  the  “ON”  position  (four  switches  on  top  row). 


Figure  A- 16 

Position  filter  pump  to  the  “AUTO”  position. 


Figure  A- 17 

Position  LET  Pump  switch  to  the  “AUTO”  position. 

The  System  Status  blue  light  will  illuminate  if  everything  is  operational. 
Hydrogen  peroxide  pump  will  require  priming  after  extended  periods  of  non-operation. 
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CLAWWRS  FLOW  DIAGRAMS 


LOAD  EQUALIZING  TANK 
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APPENDIX  C 


MCAGCC  TWENTYNINE  PALMS 
CLAWWRS  SAMPLING  RESULTS 


MCAGCC  TWENTYNINE  PALMS  SAMPLING  RESULTS 
METALS  BY  ATOMIC  ABSORPTION  METHOD  (EPA  Method  200.7/245.1) 
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MCAGCC  TWENTYNINE  PALMS  SAMPLING  RESULTS 


ANALYSIS  METHOD  UNITS  Limits  Sample 

Flashpoint  EPA  1020  °F  1  >200 

Oil  &  Grease  EPA  413.1  ppm  50  5690 

pH  EPA9045B  pH  Units  0.1  8.1 


MCAGCC  TWENTYNINE  PALMS  SAMPLING  RESULTS 
ORGANIC  COMPOUNDS:  PURGEABLES  (EPA  Method  624) 
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MCAGCC  TWENTYNINE  PALMS  SAMPLING  RESULTS 
ORGANIC  COMPOUNDS:  BASE/NEUTRALS/ACIDS  (EPA  Method  625) 
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APPENDIX  D 

SYSTEM  REQUIREMENTS 


NFESC  WASHRACK  WASTEWATER  TREATMENT/RECYCLE 


SYSTEM  REQUIREMENTS 


1.0  INTRODUCTION 

This  document  delineates  the  activity’s  requirements  for  the  implementation  of  the  Closed  Loop 
Aircraft  Washrack  Wastewater  Treatment^ecycle  System  (CLAWWRS)  developed  at  the  Naval 
Facilities  Engineering  Service  Center  (NFESC).  These  suggested  requirements  are  expressed  in 
generalities  since  the  actual  implementation  will  vary  considerably  from  one  activity  to  another. 
However,  the  implementation  responsibilities  of  the  activity  and  NFESC  should  normally  be 
consistent  with  this  document. 

2.0STUDY 

A  waste  characterization  study  should  be  performed  by  the  activity  or  by  NFESC  to  acquire 
specific  information  needed  for  system  design  such  as  washrack  wastewater  generation  rate, 
detergent(s)  used  and  type  of  contaminants  present.  From  the  study,  the  size  of  the  CLAWWRS 
and  proper  system  chemistry  can  be  determined. 

3.0  SITE  LOCATION 

The  activity  will  be  responsible  for  identifying  a  site  at  which  the  system  can  be  located.  NFESC 
can  assist  in  identifying  a  site  that  is  most  appropriate  for  the  system.  When  locating  a  site,  the 
following  should  be  considered  since  they  greatly  effect  implementation  cost.  The  site  should  be 
on  or  near  the  washrack  facility.  The  site  should  be  located  near  readily  available  utilities  such 
as  electricity  and  water,  and  near  a  sanitary  sewer  system  to  minimize  sewer  hook-up  costs.  It  is 
advantageous  to  locate  the  site  near  the  wastewater  collection  point  for  pumping  to  the  system’s 
holding  tank.  If  the  site  cannot  be  used  for  equipment  lay-down  upon  delivery,  then  space 
should  be  provided  for  storing  the  equipment  until  installation  begins. 

4.0  SHE  PREPARATION 

The  activity  will  be  required  to  provide  a  concrete  pad  with  secondary  containment  for  the 
treatment  system.  Utilities  (electricity,  water,  and  sewer  connection)  must  be  available  at  the 
site  with  easy  access  during  system  installation.  Installation  of  lighting,  fencing,  and  emergency 
eyewash  and  shower  station  will  be  the  activity's  responsibility.  A  sump  and  appropriately  sized 
pipeline  directed  to  the  system  is  also  required. 

5.0  POWER  REQUIREMENTS 

The  power  requirements  are  240V AC  with  100-amp  service.  The  activity  will  be  required  to 
bring  power  to  the  site  which  entails  the  required  electrical  line  and  main  electrical  panel. 


6.0  PROCUREMENT  AND  INSTALLATION 


NFESC  will  procure  and  install  the  treatment  system  which  includes  the  treatment  train,  the 
chemical  metering  systems,  motor  starter  panels,  all  liquid  level  control  systems,  and  the 
required  piping  and  valves. 

7.0  SEWER  HOOK-UP  (Pre-treatment) 

The  activity  will  be  required  to  provide  the  necessary  sewer  hook-up  (or  stub-up)  connection  for 
the  system.  The  above  ground  piping  from  the  system  to  the  sewer  hook-up  will  be  NFESC’ s 
responsibility,  whereas  excavating  for  underground  piping  for  manhole  or  sewer  pipe 
connections  will  be  the  activity's  responsibility.  NFESC  will  provide  sewer  line  specifications 
(e.g.  size,  type  of  stub-up  connection). 

8.0  CHEMICALS 

NFESC  will  provide  up  to  6  months  of  the  chemicals  required  for  the  system.  NFESC  will  assist 
the  activity  in  setting  up  the  procurement  of  chemicals  through  the  activity's  procurement/supply 
office.  The  activity  will  be  responsible  for  setting  up  a  storage  facility  for  the  chemicals  and 
subsequent  procurement  of  chemicals,  diatomaceous  earth  and  filter  p^r. 

9.0  DISPOSAL 

The  activity  will  be  required  to  dispose  of  a  diatomaceous  earth  cake  generated  by  the  system. 
NFESC  will  provide  a  collection  hopper  and  3  cubic  yard  disposable  bins.  The  activity  must  test 
the  sludge  for  proper  disposal.  The  activity  must  identify  a  proper  site  to  temporarily  store 
sludge  prior  to  disposal. 

10.0  TRAINING 

NFESC  will  provide  necessary  training  for  all  personnel  involved  in  the  operation  of  the  system. 
An  O&M  manual  will  be  provided  by  NFESC  for  start-up,  operation,  shutdown,  and 
maintenance  of  the  system. 

11.0  PERMITS 

The  activity  will  be  required  to  obtain  all  necessary  permits  to  operate  the  system.  This  includes 
applicable  local,  state,  and  federal  regulatory  permits.  NFESC  can  assist  the  activity  in  the 
acquisition  of  the  permits  at  a  nominal  cost. 

12.0  MISCELLANEOUS 

It  is  suggested  that  activity  provide  a  roof  and  fencing  once  the  CLAWWRS  system  is  installed 
to  extend  the  service  life  of  equipment  and  to  protect  from  pillaging. 


During  installation,  the  activity  is  required  to  provide  heavy  equipment  (e.g.  forklift)  for  placing 
equipment  inside  the  berm. 

It  is  suggested  that  the  activity  identify  actual  user  or  operator  of  the  system  to  incorporate 
his/her  comments. 

Duee  types  of  tanks  may  be  required  for  this  system  depending  on  activity  requirements:  1) 
holding  tank,  2)  processed  water  tank  3)  spot  free  rinse  tank.  NFESC  can  provide  funding  to 
procure  three  polyethylene  tanks  under  500  gallons.  If  additional  volume  is  required  activity 
must  procure. 

13.0  ISSUES 

The  activity  must  develop  a  scheme  to  manage  storm  water  collected  on  the  wash  pad. 

For  more  information  contact  the  Naval  Facilities  Engineering  Service  Center,  Port  Hueneme, 
CaHfomia,  Mr.  Gary  Anguiano  (805)  982-1302,  DSN  551-1302. 


APPENDIX  E 


MCAGCC  TWENTYNINE  PALMS 
CLAWWRS  COSTS  ANALYSIS 


CLAWWRS  COST 
SAMPLE  CALCULATIONS  FOR 
MCAGCC  TWENTYNINE  PALMS 


Fixed  Costs 


System  Cost  (NFESC): 
Equipment: 
•CLAWWRS 
•Tanks 

•  Piping 

•  Appurtenances 


$100,000 

$87,000 
$10,000 
$  2,000 
$  1,000 


Site  Prep  Estimated  Cost  (Activity): 
•Engineering 

•  Construction 

•  Electrical 


$40,000 

$  5,000 
$25,000 
$10,000 


Total  Fixed  Cost  (Capital  Investment) _ $140,000 


Recurring  Costs 

Estimated  200,000  gallons  aircraft  wash  water  per  year  x  2.5  (safety  factor)  =  500,000  gal/yr 
Nominal  flow  rate  15  gal/min. 

The  CLAWWRS  has  the  following  estimated  recurring  costs. 

Electricity  $500 

Determine  hours  of  operation.  (Assuming  500,000  gal/year  @  15  gal/min.) 

500,000  gal/yr  x  1  min/15  gal  x  1  hr/60  min  =  555.5  hrs/yr 

Horsepower  (HP)  requirement 

SHP  =5HP  (comp)  +  2HP  (feed  pump)  +  ViHP  (let  pump)  +  2/3HP  (Mixer)  + 

IHP  (Chemical  pumps)  +  IHp  (miscellaneous)  =  lOHp 

Cost  of  kW  hour  =  $0. 12/kW-hr 

Total  cost  =  $0.12/kW-hr  x  555.5hrs  x  lOHP  x  .746  kW/HP  =  $497.28 

Water  &  Sewer  (pretreatment)  $1000 

Water  &  Sewer  cost  $2.00/1  OOOgal 
500,000  gal/yr  X  $2.00/1000gal  =  $1000 


Sludge  Disposal 

$1300 

Testing  2  times  a  year  @  $500/test  =  $1000 

Assume  1000  lbs.  of  sludge  per  year 

Non-hazardous  waste  disposal  $20/Ton 

Transportation  cost,  assume  $280 

Total  cost  $1000  +  $20  +  $280=  $1300 

Oil  Disposal  (Recycle) 

$500  (estimated) 

Chemicals 

$2471 

150PPM  Demulsifier  @  cost  of  $521/50gal  eca  1350 

500,000gal  WW  x  ISOgal  eca/l,000,000gal  WW  x  $521/50gal  eca  =  $781 

Sodium  Hydroxide,  NaOh,  50%  solution  @  $200/50gal  x  2  =  $400 

Hydrogen  Peroxide,  H202,35%  solution  @  $200/50gal  x  2  =  $400 

Diatomaceous  Earth  @  0.39/lb  x  1000  lbs  =  $390 

Paper  Roll  250/roll  x  2  =  $500 

Total  =  $2471 

Labor  Cost  ($25  per  hour)  (assume  Vi  x  5553hrs  x  $25)  $6944 

Plant  Overhead  (105%  of  Labor)  $7291 

Maintenance  (3%  of  Capital  Investment)  $4200 

Imputed  Insurance  (0,5%  of  Capital  Investment)  $700 

Baseline  Total  Recurring  Costs 

$19,135 

Recurring  cost  per  gallon  of 
wastewater  treated  with  CLAWWRS 
$19,135/500, OOOgal 

$0.04/gal 

■ 
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DUPONT  El  —  HYDROGEN  PEROXIDE  (30  TO  52%)  -  HYDROGEN  PEROXIDE, TECHNICAL 

MATERIAL  SAFETY  DATA  SHEET 

NSN:  6810002829703 

Manufacturer's  CAGE:  18873 

Part  No.  Indicator:  A 

Part  Number /Trade  Name:  HYDROGEN  PEROXIDE  (30  TO  52%) 


General  Information 


Item  Name:  HYDROGEN  PEROXIDE, TECHNICAL 

Company's  Name:  DU  PONT  E  I  DE  NEMOURS  &  CO  INC 

Company's  Street:  1007  MARKET  STREET 

Company's  P.  0.  Box:  1635 

Company's  City:  WILMINGTON 

Company's  State:  DE 

Company's  Country:  US 

Company's  Zip  Code:  19898 

Company's  Emerg  Ph  #:  800-^41-3637  800-421-9300  CHEMTREC 

Company's  Info  Ph  #:  800-441-9442/302-999-4946 

Record  No.  For  Safety.  Entry:  002 

Tot  Safety  Entries  This  Stk#:  002 

Status:  SE 

Date  MSDS  Prepared:  01APR88 
Safety  Data  Review  Date:  30SEP93 
Supply  Item  Manager:  CX 
MSDS  Preparer's  Name:  J.  C.  WATTS 
MSDS  Serial  Number:  BDTHP 
Specification  Number:  NONE 
Spec  Type,  Grade,  Class;  NONE 
Hazard  Characteristic  Code:  D1 
Unit  Of  Issue:  CB 

Unit  Of  Issue  Container  Qty:  120.0  LBS 
Type  -Of  Container:  CARBOY 
Net  Unit  Weight:  120.0  LBS 


Ingredients/Identity  Information 


Proprietary:  NO 

Ingredient:  HYDROGEN  PEROXIDE  (SARA  III) 

Ingredient  Sequence  Number:  01 

Percent:  30-50 

NIOSH  (RTECS)  Number:  MX0900000 

CAS  Number:  7722-84-1 

OSHA  PEL:  1  PPM 

ACGIH  TLV:  1  PPM;  9293 

Other  Recommended  Limit:  NONE  RECOMMENDED 


Proprietary:  NO 

Ingredient :  WATER 

Ingredient  Sequence  Number:  02 

Percent:  50  -  70 

NIOSH  (RTECS)  Number:  ZCOllOOOO 

CAS  Number:  7732-18-5 

OSHA  PEL:  NOT  ESTABLISHED 

ACGIH  TLV:  NOT  ESTABLISHED 

Other  Recommended  Limit:  NONE  RECOMMENDED 


Proprietary:  NO 

Ingredient:  MAGNESIUM  SULFATE 

Ingredient  Sequence  Number:  03 

NIOSH  (RTECS)  Number:  OM4500000 

CAS  Number:  7487-88-9 

OSHA  PEL:  NOT  ESTABLISHED 

ACGIH  TLV:  NOT  ESTABLISHED 

Other  Recommended  Limit:  NONE  RECOMMENDED 
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Proprietary:  NO 

Ingredient:  ADIPIC  ACID  (SARA  III) 
Ingredient  Sequence  Number:  04 
NIOSH  (RTECS)  Number:  AU8500000 
CAS  Number:  124-04-9 
OSHA  PEL:  NOT  ESTABLISHED 
ACGIH  TLV:  5  MG/M3  9394 

Other  Recommended  Limit:  NONE  RECOMMENDED 


Proprietary:  NO 

Ingredient:  SUCCINIC  ACID 

Ingredient  Sequence  Number:  05 

NIOSH  (RTECS)  Number:  WM4900000 

CAS  Number:  110-15-6 

OSHA  PEL:  NOT  ESTABLISHED 

ACGIH  TLV:  NOT  ESTABLISHED 

Other  Recommended  Limit:  NONE  I^COMMENDED 


Physical /Chemical  Characteristics 

Appearance  And  Odor:  CLEAR,  COLORLESS  LIQUID  WITH  A  SLIGHTLY  PUNGENT, 

IRRITATING  ODOR 

Boiling  Point:  222  TO  237F 

Melting  Point:  -15  TO  -62F 

Vapor  Pressure  (MM  Hg/70  F) :  18-25  @86F 

Vapor  Density  (Air=l) :  0.8-1. 0 

Specific  Gravity:  1.1  TO  1.2 

Decomposition  Temperature:  NOT  KNOWN 

Evaporation  Rate  And  Ref:  >1  (N-BUTYL  ACETATE=1) 

Solubility  In  Water:  COMPLETE 
pH:  1.8-  3 

Corrosion  Rate  (IPY) :  UNKNOWN 

Fire  and  Explosion  Hazard  Data 


Flash  Point:  NON-FLAMMABLE 

Extinguishing  Media:  WATER  ONLY.  NO  DRY  CHEMICAL,  CARBON  DIOXIDE  OR  HALON. 
FLUSH  AWAY  WITH  WATER. 

Special  Fire  Fighting  Proc:  WEAR  NIOSH-APPROVED+PRESSURE  SELF-CONTAINED 
BREATHING  APPARATUS  WITH  FULL  FACEPIECE . FOR  MASSIVE  FIRE, USE  UNMANNED  HOSE 
HOLDER. MOVE  CONTAINERS  AWAY  IF  POSSIBLE. 

Unusual  Fire  And  Expl  Hazrds:  STRONG  OXIDIZER.  CONTACT  WITH  CLOTHING  OR 
COMBUSTIBLE  MATERIALS  MAY  CAUSE  FIRE.  CONTACT  WITH  ORGANIC  VAPORS  OR 
LIQUIDS  MAY  CAUSE  FIRE  OR  EXPLOSION. 


Reactivity  Data 


Stability:  YES 

Cond  To  Avoid  (Stability) :  MAY  DECOMPOSE  ON  PROLONGED  STORAGE  OR  HEATING 
WITH  EVOLUTION  OF  OXYGEN. 

Materials  To  Avoid:  CYANIDES,  CR(6)  COMPOUNDS,  NITRIC  ACID,  FLAMMABLES, 

COMBUSTIBLES,  OXIDIZING  AGENTS  AND  REDUCING  AGENTS 

Hazardous  Decomp  Products:  OXYGEN  GAS 

Hazardous  Poly  Occur:  NO 

Conditions  To  Avoid  (Poly) :  NOT  RELEVANT 

Health  Hazard  Data 


LD50-LC50  Mixture:  LD50  (ORAL,  RAT)  75  MG/KG  (75%  H202) 

Route  Of  Entry  -  Inhalation:  YES 
Route  Of  Entry  -  Skin:  YES 
Route  Of  Entry  -  Ingestion:  NO 

Health  Haz  Acute  And  Chronic:  ACUTE-  CORROSIVE.  CONTACT  WITH  EYES  CAN 
CAUSE  EYE  BURNS.  EFFECTS  MAY  BE  DELAYED.  CAUSES  SKIN  IRRITATION  OR  BURNS. 
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CAUSES  IRRITATION  OF  NOSE,  THROAT  AND  LUNGS.  HARMFUL  IF  SWALLOWED.  CHRONIC- 
NOT  KNOWN. 

Carcinogenicity  -  NTP:  NO 
Carcinogenicity  -  lARC:  NO 
Carcinogenicity  -  OSHA:  NO 

Signs/Symptoms  Of  Overexp:  SKIN  IRRITATION  WITH  DISCOMFORT  OR  RASH,  EYE 
IRRITATION  WITH  DISCOMFORT,  TEARING  OR  BLURRING  VISION,  IRRITATION  OF  THE 
UPPER  RESPIRATORY  TRACT,  CORNEAL  ULCERATION,  SKIN  BURNS  OR  ULCERATION, 
COUGH,  DIFFICULTY  IN  BREATHING,  SHORTNESS  OF  BREATH 
Med  Cond  Aggravated  By  Exp:  PRE-EXISTING  SKIN  DISORDERS  MAY  BE  MORE 
SUSCEPTIBLE  TO  THIS  MATERIAL. 

Emergency/ First  Aid  Proc:  GET  MEDICAL  ATTENTION  IF  SYMPTOMS  PERSIST. 

SKIN:  IMMEDIATELY  FLUSH  SKIN  WITH  WATER  FOR  15  MINUTES  WHILE  REMOVING 
CONTAMINATED  CLOTHING.  EYE: FLUSH  WITH  WATER  FOR  15  MINUTES,  HOLDING  EYELIDS 
OPEN.  INHALED: REMOVE  TO  FRESH  AIR.  PROVIDE  OXYGEN/CPR  IF  NEEDED.  ORAL: DO 
NOT  INDUCE  VOMITING.  IF  CONSCIOUS,  DRINK  LARGE  AMOUNT  OF  WATER.  GET  MEDICAL 
ATTENTION. 


Precautions  for  Safe  Handling  and  Use 


Steps  If  Matl  Released/Spill:  WEAR  PROTECTIVE  EQUIPMENTS.  FLOOD  AREA  WITH 
WATER  AND  DRAIN  TO  AN  APPROVED  CHEMICAL  SEWER-  MAY  BE  DESTROYED  WITH  SODIUM 
METABISULFITE  OR  SODIUM  SULFITE  (1.9  LBS  S02  EQUIVALENT  PER  LB  OF  PEROXIDE) 
AFTER  DILUTING  TO  5-10%  PEROXIDE. 

Neutralizing  Agent:  SODIUM  METABI SULFITE,  SODIUM  SULFITE 
Waste  Disposal  Method:  DISPOSE  OF  IN  ACCORDANCE  WITH  LOCAL,  STATE  AND 
FEDERAL  REGULATIONS.  RINSE  EMPTY  CONTAINERS  THOROUGHLY  WITH  CLEAN  WATER 
BEFORE  DISCARDING. 

Precautions-Handling/Storing:  STORE  IN  A  PROPERLY  VENTED  CONTAIENR  OR  IN 
APPROVED  BULK  STORAGE  FACILITIES.  DO  NOT  BLOCK  VENT.  KEEP  AWAY  FROM  HEAT 
AND  INCOMPATIBLE  MATERIALS. 

Other  Precautions:  AVOID  BREATHING  VAPORS  OR  MISTS.  DO  NOT  GET  IN  EYES,  ON' 
SKIN  OR  ON  CLOTHING.  WASH  THOROUGHLY  AFTER  HANDLING  AND  BEFORE  EATING  OR 
DRINKING.  REMOVE  CONTAMINATED  CLOTHING  PROMPTLY.  KEEP  OUT  OF  REACH  OF 
CHILDREN. 


Control  Measures 

Respiratory  Protection:  NONE  REQUIRED  WHERE  ADEQUATE  VENTILATION 
CONDITIONS  EXIST.  IF  AIRBORNE  CONCENTRATION  IS  HIGH,  WEAR  A  NIOSH-APPROVED 
SELF-CONTAINED  BREATHING  APPARATUS. 

Ventilation:  ADEQUATE  TO  MAINTAIN  LEVEL  BELOW  TLV. 

Protective. Gloves:  RUBBER,  NEOPRENE 

Eye  Protection:  SAFETY  GLASSES/FACE  SHIELD 

Other  Protective  Equipment:  FULL  COVER  WORK  CLOTHES,  EYEWASH  STATION, 
EMERGENCY  SHOWER 

Work  Hygienic  Practices:  OBSERVE  GOOD  PERSONAL  HYGIENE  PRACTICES  AND 
RECOMMENDED  PROCEDURES. 

Suppl.  Safety  &  Health  Data:  NOTE  TO  PHYSICIAN; IF  SWALLOWED,  LARGE  AMOUNT 
OF  OXYGEN  MAY  BE  RELEASED  QUICKLY.  THE  DISTENSION  OF  THE  STOMACH  OR 
ESOPHAGUS  MAY  BE  INJURIOUS.  INSERTION  OF  A  GASTRIC  TUBE  MAY  BE  ADVISABLE. 


Transportation  Data 


Trans  Data  Review  Date:  93273 

DOT  PSN  Code;  HMG 

DOT  Proper  Shipping  Name:  HYDROGEN  PEROXIDE,  AQUEOUS  SOLUTIONS 

DOT  Class:  5.1 

DOT  ID  Number:  UN2014 

DOT  Pack  Group:  II 

DOT  Label:  OXIDIZER,  CORROSIVE 

IMO  PSN  Code:  IIL 

IMO  Proper  Shipping  Name:  HYDROGEN  PEROXIDE,  AQUEOUS  SOLUTION, 
IMO  Regulations  Page  Number:  5151 
IMO  UN  Number:  2014 


3  Of  4 


01/15/98  10:46:55 


nttp://haz2.siri.org/msds/h/q395/q225.html 


http://haz2.slri.Org/msds/h/q395/q225.html 


IMO  UN  Class:  5.1 

IMO  Subsidiary  Risk  Label:  CORROSIVE 

lATA  PSN  Code:  NUG 

lATA  UN  ID  Number:  2014 

lATA  UN  Class:  5.1 

lATA  Subsidiary  Risk  Class:  8 

AFI  PSN  Code:  NUG 

AFI  Basic  Pac  Ref:  NOT  ACCEPTED 

Additional  Trans  Data:  SHIPPING  NAME  PER  MSDS. 


Disposal  Data 


Disposal  Data  Review  Date:  89144 
Rec  #  For  This  Disp  Entry:  01 
Tot  Disp  Entries  Per  NSN:  001 
Landfill  Ban  Item:  YES 

Disposal  Supplemental  Data:  MSDS  EFFECTIVE:  10/ 1/7 9. SYNONYM lALBONE  50  CG, 
DS.KASTONE  41;PERONE  3EG, TYSUL' WW.BP  RANGE : 10 6-1 14C. INCOMPAT : NITRIC  ACID, 
KMNO*REDUCING  AGENTS.  SEE  NAT’L  FIRE  PROTECTION  GUIDE,  SEDTION  49.  IN  CASE  OF 
ACCIDENTAL  EXPOSURE  OR  DISCHARGE,  CONSULT  HEALTH  AND  SAFETY  FILE  FOR 
PRECAUTIONS . 

1st  EPA  Haz  Wst  Code  New:  DOOl 

1st  EPA  Haz  Wst  Name  New:  IGNITIBLE 

1st  EPA  Haz  Wst  Char  New:  IGNITABILITY 

1st  EPA  Acute  Hazard  New:  NO 


Label  Data 


Label  Required:  YES 
Label  Status:  F 

Special  Hazard  Precautions:  IF  INHALED,  MAY  BE  HARMFUL.  CONTACT  MAY  CAUSE 
BURNS  TO  SKIN  AND  EYES.  FIRE  MAY  PRODUCE  IRRITATING  OR  POISONOUS  GASES. 
RUNOFF  FROM  FIRE  CONTROL  OR  DILUTION  WATER  MAY  CAUSE  POLLUTION. 

Label  Name:  DU  PONT  E  I  DE  NEMOURS  AND  CO  INC 

Label  Street:  1007  MARKET  STREET 

Label  P.O.  Box:  1635 

Label  City:  WILMINGTON 

Label  State:  DE 

Label  Zip  Code:  19899 

Label  Country:  US 

Label  Emergency  Number;  800-441-7515 

URL  for  this  msds  http://siri.org.  If  you  wish  to  change,  add  to,  or 
delete  information  in  this  archive  please  sent  updates  to  dan@siri.org. 
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ARTHUR  D  LITTLE  INC 
C/0  NAVAL  FLEET  IND 
SUPPLY  CTR  BLDG  321-lC 
250  EXECUTIVE  WAY 
OAKLAND  ,CA  94625 


VAN_UATERS  &  ROGERS  INC. 
6100  CARILLON  POINT 


.  SUBSIDIARY  OF  UMIVAR 
KIRKLAND 


(206)889-3400 
,  UA  98033 


EMERGENCY  ASSISTANCE  - 

FOR  EMERGENCY  ASSISTANCE  INVOLVING  CHEMICALS  CALL  -  CHEMTRFC 

(800)424-9300 


PRODUCT  NAME: 

CAUSTIC  SODA  SOLUTION  50%. 


MSDS  #:  D215216 


1.  INGREDIENTS:  (%  w/u.  unless  oth 

Sod:i.um  hydroxide  (NaOH) 

Sodium  carbonate  (Na2C03) 

3  0  d  i  u -.n  chloride  (  N aC  1  > 


erwise  noted) 

CASfl:  001310-73-2 
CAS*  000497-19-8 
CAS*  007647-14-5 
CAS*  007732-18-5 


48. : 


<  0 . 2% 
i  1  .  OZ 
BAL. 


I  his  document  is  prepared  pursuant  to  the  OSHA  Hazard 

+  1910.1200).  In  addition,  oth 

=uL)=:  .ances  no  t  Hazardous  per  this  OSHA  Standard  may  be 
li...'.ed.  Where  proprietary  ingredient  shows,  the  iden+i+y 
m,'  .je  made  available  as  provided  in  this  standard. 

NHVSICAL  DATA: 


er 


EJOILING  POINT:  Appr o  x imat elv  293r  .  j  45r 
FREEZING  POINT;  Appto  x  iiT^ately  5SF  .  14C 

MAP  .  PRESS  ;  1,5  minH ci ,  o  ,  2  k  Pa  (3  20C 

A  P  .  D  EN  S I  r  Y  !  Not  applicable 
SOL.  IN  WATER:  Water  solution 
SP.  GRAVITY;  Q  20C  (Dens.)  1,52  g/ml 
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APPEARANCE;  Colorless  to 
ODOR ;  No  odor, 


slightly  colored  liquid. 


3.  FIRE  and  EXPLOSION  HAZARD  DATA: 

FLASH  POINT;  None  ' 

METHOD  USED:  Not  applicable 

FLAMMABLE  LIMITS 
LFL :  Not  applic, 

UFL ;  Not  applic. 


EXTINGUISHING  MEDIA:  Non-combustible. 

-hich  is  flammable  and/or 

FrRE-FIGHTING  EQUIPMENT;  Wear  self-rn„  +  =  4  / 

il’  available)  breathin.  apparatus  a'nd  f u^Tpro^“:;t^':^^:rb^n7. 

REACTIVITY  DATA : 

STABILITY:  (CONDITIONS  TO  AVOTH)  p».«m..  4  u 

'  Water' and  acid.  Product  is  stronc  caustic 

..me.  .Lt  will  also  react  with  bronze  and  brass, 

HAZARDOUS  DFCCMPOSITION  PRODUCTS:  None, 

HAZARDOUS  POLYMERIZATION:  Will  not  occur, 

ENVI.RONMENTAL  AND  DISPOSAL  INFORMATION: 


ACTION  T 
p  r  0  t  e  c 
0  per at 
can  st i 
D  i  I  u  t  e 

0  n  1  y  t. 


-‘DISPOSAL 
:5tate  . 
or  ad 


+  '^P^LLS/LEAKS  ;  Only  trained  and  proper'’** 

’ons  Ac  +  ^i  should  be  involved  in  spill  cleanJi/' 

c  =;od-,  <=ri  4^  cautiously,  small  accidental  spills  of 

a^iS  rrefeinCl  carefull.,  flushed  with  water. 

he  final  tracer  If '"-a  ^ ^teutralize 
.max  tTdces  ot  caustic  after  flushing. 

1  soda  must  meet  all  federal. 

dltionirinT'mmarirn”^'  Chemical  Company 
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HEALTH  HAZARD  DATA: 

EYE:  May  cause  severe  irritation  with  corneal  injury  and  result 

in  F'ennanent  impairment  of  vision,  even  blindness.  Dn  =  ts  may 
irritate  eyes. 

SKIN  CONTACT:  Short  single  exposure  may  cause  severe  skin  burns. 

SkIN  ABSORPTION:  A  single  prolonged  skin  exposure  is  not  likel'-- 
result  in  absorption  of  harmful  amounts.  The  dermal  LD50 
has  not  been  determined. 

INGESTION:  May  cause  gastrointestinal  irritation  or  ulceration 

and  severe  burns  of  the  mouth  and  throat.  Single  dose  oraj 
LDoO  has  jiot  been  determined. 

INHALATION:  Dusts  or  mists  may  cause  severe  irritation  to  upper 

respiratory  tract. 

SYSTEMIC  6  OTHER  EFFECTS:  No  relevant  information  found. 

FIRST  AID: 

EYES;  WATER  is  the  only  accepted  method  of  removal  of  caustic 

tr™  lO  seconds  or 

permanent  injury.  Therefore,  IMMEDIATE 
"'"y  injurious  exposure.  Moving 

-he  'vii.tim  Trom  water  access  for  transport  to  medical  aid  should 
be  done  only  on  the  advice  of  qualified  medica  1  p^r  so  nn,t "  . 

Wl.iie  transporting  victim  to  a  medical  facility,  confinur.. 
fjasninq  it  poss  ible. 

■?or'“^^^*TninutIc  p'*' ,  eves  immediately  and  continucusly 

minutes.  L«ll  ,•  o  r  medical  assistance  immediately, 

4Tninatl"-  and  thorough  washing  in  flowing  water 

.0,  wv  minutes  is  irr.pera-ci ve  while  removing  contaminated 
c.-othi-,g.^  Prompt  mejical  consultation  is  essential.  Wash 

clothing  before  reuse,  Destroy  contarain<ated  shoes, 

IiNGESTION;  Jio  not  induce  vomiting.  Give  large  amounts  of  water 
OT  milk  IT  avail<able  and  transport  to  medical  facility. 


INHALATION 
"isdica  1 , 


Remove  to  fresh  air  if  ef f ects  o ccur .  Consult 
N0T,E  TO  PHYSICIAN:  Corrosive.  May  cause  stricture.  If  lavage 
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is  performed,  suggest  endotracheal  and/or  esophagoscopic 
control.  Material  is  strong  alkali,  If  burn  is  present,  treat 
as  any  thermal  burn,  after  decontamination.  For  burns  of  skin 
only.  Eye  irrigation  may  be  necessary  for  an  extended  period  of 
time  to  remove  as  much  caustic  as  possible.  Duration  of 
irrigation  and  treatment  is  at  the  discretion  of  medical 
personnel.  Wo  specific  antidote.  Supportive  care.  Treatment 
based  on  judgment  of  the  physician  in  response  to  reactions  of 
the  patient. 

S.  HANDLING  PRECAUTIONS: 

EXPOSURE  CUIDELINE<S) :  Sodium  hydroxide:  OSHA  PEL  and  ACGIH  TLV 
are  2  mg/m3  Ceiling. 

VENTILATION:  Control  airborne  concentrations  below  the  exposure 

guideline.  Good  general  ventilation  sufficient  for  most 
operations. 

RESPIRATORY  PROTECTION:  In  misty  atmospheres,  use  an  approved 

respirator.  If  respiratory  irritation  is  experienced,  use 
an  approved  air-purifying  respirator, 

•..,KIN  PROTECTION:  Use  Protective  clothing  impervious  to  t.his 
material.  Selection  of  specific  items  such  as  gloves,  boots, 
apron,  hard  hat  with  face-shield  or  full-body  suit  will  depend 
on  operation.  Remove  contaminated  clothing  immediately,  wash 
skin  area  with  soap  and  water,  and  launder  clothing  before 
reuse. 

EYE  PROTECTION:  Use  chemical  goggles.  Full  face  shield  in 

addition  to  goggles  may  be  desirable  to  protect  face.  Maintain 
eye  wash  fountain  and  safety  shower  at  or  near  ojork  area. 

9.  ADDITIONAL  INFORMATION: 

SPECIAL  PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE’  Prevent 
eye  and  skin  contact.  Do  not  breathe  dusts  or  mists, 

i-ivoid  storing  next  to  strong  acids.  Caustic  should  be  stored  in 
clean,  dry  areas.  Do  not  store  in  underground  tanks.  Product 
absorbs  CC2  from  air.  Keep  containers  closed  and  sealed. 

SPECIAL  PRECAUTIONS  FOR  DILUTING  CAUSTIC  SODA  SOLUTION: 

1.  ALWAYS  add  caustic  soda  solution  to  water  with  constant 
agitation.  NEVER  add  water  to  the  caustic  soda  solution. 

2.  The  water  should  be  lukewarm  (SO-IOOF;.  NEVER  start  with 
hot  or  cold  water, 
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Ot'  caustic  soda  to  liquid  will  cause  a  rise  ia 

orir:dd::-torra:-rir 

SANGERo2i^„i^^ro;  ^ 

ERUPTION  n'sy  cause  an  immediate  VIOLENT 

MSDS  STATUS:  Reviewed  and  reissued,  revised  Section  9, 

REGULATORY  INFORMATION:  (Not  meant  1- n  i,=  -,ii  ■  ,  ■ 

regulations  represented)  ^H-inclusxve-selected 

./SI  ir/inr”  Iriii 

to^snother;  it  is  tb.  bbyer',  res.onsibility  to  LnsuII  tbit  77”" 

'  77hI%7T"  *”  «t»te  or  provincial,  and  local 

.riving  „ii;7"77r7ai77:“7ni7n7rriict7  *7d"r"'r 

lav.  nnd  ranolntions.  Sa.  »S0  Sbeat  ror  i*:?.".'...!.., 

U.s.  REGULATIONS 

SARA  HAZARD  CATEGORY:  T.His  product  h-c  h-^^-r  ■  . 

EPA  “Hazard  Categories"  promulgated  Inde^'cectioir'M  i 
Superfund  Amendment  and  Reau  t  ho  r  izat  io  n  Ac  t  of  1986'’’1.^'APA  T 
categories:  applicable  definitions,  to  meU  the  following 


An  immediate  health  hazard 


CANADIAN 


REGULATIONS 


UHMIS  INFORMATION : 
I  n  f  0  r  tn  a  t  i  o  n  S  y  s  t  em 


The  Canadian  Workplace 
<  UHM IS)  C 1  a  s  1=,  J.  r  i u  a  1 1  o  n 


H  a  z  a  -  d  o  u  s  M  a  t  ej  r  i  a  1  s 
Tor  t .h i s  p r 0 d u c t  is; 


C.-..tADIAN  I  DG  INFORMATION:  For  guidance 
Goods  Classification  for  this  product 


T. he  !  r a n s p o  r t a t  i o  n  o f 


D  3  T)  c}  e  r  0  u  £ 
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Sodium  Hydroxide,  Solution/Class  8,  (9.2)/UNlS24/II 

-  PQR  additional  INFORMATION  - 

CONTACT:  MSDS  COORDINATOR  VAN  WATERS  &  ROGERS  INC. 

DURING  BUSINESS  HOURS,  PACIFIC  TIME  (206)889-3400 

11/14/95  05:10  PRODUCT:  238311  CUST  NO:  331963  ORDER  NO:  163521 

-  NOTICE  - 

**  VAN  WATERS  &  ROGERS  INC.  C'VW&R")  EXPRESSLY  DISCLAIMS  ALL  EXPRESS  OR 

IMPLIED  WARRANTIES  OF  MERCHANTABILITY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE, 

WITH  RESPECT  TO  THE  PRODUCT  OR  INFORMATION  PROVIDED  HEREIN.  AND  SHALL  UNDER 


NO  CIRCUMSTANCES  BE  LIABLE  FOR  INCIDENTAL  OR  CONSEQUENTIAL  DAMAGES.** 


ALL  INFORMATION  APPEARING  HEREIN  IS  BASED  UPON  DATA  OBTAINED  FROM  THE 
MANUFACTURER  AND/DR  RECOGNIZED  TECHNICAL  SOURCES.  WHILE  THE  INFORMATION  IS 
BELIEVED  TO  BE  ACCURATE.  VW«,R  MAKES  NO  REPRESENTATIONS  AS  TO  ITS  ACCURACY  OR 
SUFFICIENCY.  CONDITIONS  OF  USE  ARE  SEYO.ND  VU&RS  CONTROL  AND  THEREFORE  USERS 
ARE  RESPONSIBLE  TO  VERIFY  THIS  DATA  UNDER  THEIR  OWN  OPERATING  CONDITIONS  TO 
DETERMINE  WHETHER  THE  PRODUCT  IS  SUITABLE  FOR  THEIR  PARTICULAR  PURPOSES  AND  THE' 
ASSUME  ALL  RISKS  OF  THEIR  USE.  HANDLING,  AND  DISPOSAL  OF  THE  PRODUCT.  OR  FROM 
THE  PUBLICATION  DR  USE  OF,  OR  RELIANCE  UPON  ,  INFORMATION  CONTAINED  HEREIN. 
THIS  INFORMATION  RELATES  ONLY  TO  THE  PRODUCT  DESIGNATED  HEREIN.  AND  DOES  NOT 
RELATE  TO  ITS  USE  IN  COMBINATION  WITH  AKV  OTHER  MATERIAL  OR  IN  ANY  OTHER 
PROCESS. 


*  *  '.V 


END  or  MSDS 
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ARTHUR  D  LITTLE  INC 
C/0  NAVAL  FLEET  IND 
SUPPLY  CTR  BLDG  321-lC 
250  EXECUTIVE  WAY 
OAKLAND  ,CA  94625  ' 


VAN  UJAtERS  &  ROGERS  INC, 
610"0  CARILLON  POINT 


FOR  EMERGENCY  ASSISTANCE 


SUBSIDIARY  OF  UNTVAR 
KIRKLAND 

EMERGENCY  ASSISTANCE 

INVOLVING  CHEMICALS  CALL 
C 800 >424-9300 


<206)889-3400 
..  UA  98033 


-  CHEMTREC 


**************“***‘**‘**™.ir/r.r.;^p;r.;;:r*‘‘*‘***-‘-*--*‘*-**‘-** 

PRODUCT  .NAME:  FLUX-CALCINED  DIATOMACEOUS  EARTH 
MSDS  #:  P12645VS 

DATE  ISSUED:  03/12/92 

ISSUED  BY:  008467 


MANUFACTURER’S  MSDS  . '  ” 

. .  '  ••  -  ••* 

yv  yv  -A*  A-  v:  A  w  A  A*  ?*■  A  A  A  A  A  A  A  A  A*  A  A  A  A  A-  A  A*  -iiw  v..  ii-  ^  •  j  j  j  »  •  . 

. . .  i  lDE:i\.TlF.i.  CATION 

. AVc*  AAiiV^VAAVrA  AvV 

Tr-ads  Narneis)  ;  b.icalite  341,  375,  .tS9  ,  2500  ,  420^-  l-ir,  .-^  .■  ., 

•  0  d  t  .1 CH  J  ,  b  P  e  G  cl  E  X  ,  S  P  E  €r  d  P  I  U  n  r  h  o  r>  H  I*)  1  1 1  /••  -  ^  ^  ®  C!  II.  a  1 

I  .lu.^ ,  J.  u,  opesdi=lus,  Sw3.mir.inci  Pool  Grade 


- . :eric  Name; 


-lux  L  a  .1  c  .1  n  e  d  [.1 .1.  a  t  o  m  a  c  a  o  u  =  £  a  ?'  t  h, 
■  0  r  D  i  a  t  o  rna  ceo  u  s  S  i  I  i  c a ) 


CAS  :i{:;  6SS55-54-9 
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ChSTOical  Name:  Silica 


./  /  ■■ 


Fonnula:  PredoTninant ly  SiO  2 


II..  PRODUCT  INGREDIENTS 

A****************************************************************************^. 


INGREDIENT  NAME 


Flux— Calcined  Diatomaceous  Earth 
Contains  Crystalline  Silica 
(Quartz  -  up  to  5%> 
(Cristobalite  -  up  to  70%) 


CAS  NUMBER 

% 

PERMISSIBLE 

EXPOSURE  LIMIT 

68855-54-9  * 

100 

0.069  mp/m  3 

14808-60-7 

14464-46-1 

Respirable  Mass 
(PEL  calculation  based 
on  up  to  75% 
crystalline  silica 
re:  ACGIH-A.2  for  TLV) 

■.■t  tfr  **A‘  -A  1 

.  x'A'v 


III.  PHYSICAL  DATA 


Appearance  and  Odor:  White  to  off  white  powder  odorless. 

Boiling  F^oint:  N/A 

Evaporation  Rate  C  =1):  N/A 

Vapor  Pressure:  N/A 

Specific  Gravity  (water  =  1);  2.35 
Uater  Solubility  (%>  ;  Sli.ght 
Melting  Point:  N/A 
Vapor  Density;  (Air=l);  H/A 
%  Volatile  by  Volume:  N/A 


IV.  FIRE  AND  EXPLOSION  DATA 

,v***.a.,v,v******************a**,v**,va,v,v*.;v********«*,v,v*****.**,v*,v,Wc,v,v*,v******a****^* 


F 1 a  s h  P  0 i n  t ( M  et  h  0  d  > ;  N o  nf 1 amma b 1 e 
FM amnia bl(?  Limits;  N/A 
E  Ys  t  i  n  g  u  i  s h  i  n  g  Media  :  N/A 

Unusual  Fire  or  Explosion  Hai:arus>;  None 
Sp^cxBl  Fir e-F ight inq  Procedures;  None 


N  PA  FI  amnia  b  1  e/C  o  m  b  u  s  t  i  b  1  e 
Liquid  Classification;  N/A 
A  u t  o - 1 9 n i t i 0  n  Temperature:  N/A 


V.  HEALTH  HA/,ARD£>  A,  Summary/R  isk  s 


Sjummary;  This  product  contains  crystalline 
inhalation  of  crystalline  silica  dusts  may 
V y stalling}  silica  has  i? e e n  classified  as  a 


silica  (see  Section  II >.  Long  term 
cause  lung  disease  (silicosis), 
probable  human  care  ino  cien  (Group 
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of  the  Uorid  Health  Organization.  This  product  has  not 
been  classified  «  carcinogen  fay  NTP  and/or  OSHA .  Grefco  is  current!- 

"p  n'oJed  -H,ched  by  lARC  through  st^diei 

^.pon=ored  by  the  International  Diatomite  Producers  Association  (IDPAi 
conducted  by  The  University  o.f  Washington  School  of  PubJ^r^ealiJ 

i1edit.idl  Conditions  Which  May  Be  Aggravated:  Pre— ey  i<5-!- i  no  iinr.o>. 

lung  disease,  (such  as  br  o  nch  it  is emphysema  ,  asthma,  or  others)^'"'"^’'^ 

larget  Crgan(s)i  Lungs  Primary  Entry  RcuteCs):  Inhalation 

Acute  Health  Effect:  Transitory  upper  respiratory  irritant. 

Chronic  Health  Effects:  Long  term  inhalation  of  dust  levels  in  excels  of  tho 
PEL  may  cause  lung  disease  (silicosic:)  tapp  h-.  7  “I-  excess  of  the 

.e  a  probable  human  carHnogj;  '  classified  crystalline  silica 

******i***********I***Jf**°®  Signs/Symptoms  of  Overexposure 

thro.t,  cpestlon  ^,y  ,cc«r 

Skin  Contact:  N/A 
Skin  Abjsorption  I  N/A 
Ingestion;  Not  hazardous. 

Eyes:  Temporary  irritation  and/or  inflammation. 

^***""hSlth**Sard****c***f*************************************** 

.[  Ti  h  a  1  a  t  i  o  n  ;  R  ©im  o  v  e  r  o  m  f  1 1 1 v  i  j 

evacuate  dust.  '  throat:  blou:  nose  to 


S  k  j.  n  r"!  n  +  3  f-  f  •  w  /  |i5j 


Eyes:  Oo  not  rub  eyes.  Flush  eyes  with 
dust  particles.  Consult  a  physician  if 


c 0  p  i 0  u s  a Tn 0  u n  t  s  o water** 
irritation  persisjts. 


to 


remove  any 


\ri  Absorption;  N/A 


Inaestion;  N/A 


PAGE:  OC 


REPORT  NUMBER;  703 
MSDS  NO;  P12645VS 
EFFECTIVE  DATE:  04/12/93 


VAN  WATERS  &  ROGERS  INC. 
MATE.RIAL  SAFETY  DATA  S.HEET 


:ODUCT ;  FLUX-CALCINED  DIATOHACEOUS  EARTH 


VERSION!  OC 


ORDER  NO:  163521 
PROD  NO  !  249560 


VI.  REACTIVITY  DATA 

Stability:  Material  is  stable.  Hazardous  polymerization  uill  not  occur. 
C^h0Yrii.(_3l  -i-ncotnpsiiilDilitissi  Hvcliro'f'luopic  sciLd 

Conditions  to  Avoid:  None  in  designed  use.  Avoid  contact  with  hvdrofluorir 
acid.  - 

Hazardous  Decomposition  Products:  Reacts  with  Hydrofluoric  acid  to  form  toxic 
silxcoTi  tet ra'f Itio r ide  gas, 

VII.  SPILL  OR  LEAK  PROCEDURES 

oceduT-es  for  Spill/Leak:  Vacuum  clean  or  wet  sweep:  avoid  dusting;  use  a 
dust  suppressant  when  sweeping. 

Waste  Management:  Not  considered  as  hazardous  wastes  by  RCRA  (40  CFR  Part 

^  spillage  in  closed  containers.  Dispose  of  in  approved 

landTiI 1.  RQ-N/A 

VIII.  SPECIAL  PROTECTION  INFORMATION 

Gojigl-s:  Normally  not  required.  May  use  safety  eyewear  to  protect  from  dusts. 
Gloves:  Normally  not  required.  May  use  gloves  to  protect  o ver ly- i-ensitive 


Respirator:  Use  NIOSH  approved  respirators  to  protect  ag^ins^■  si  li'Ti -li*; 

:^ro  du  I ‘Liici  dusts.  .? 

Ventilation:  Use  adequate  exhaust  ventilation  and/or  dust  collect xon  to  keep 
dus".  levsis  below  PEL. 

Special  Considerations  for  Repair/Maintenance  of  Contaminated  Equipment: 

1  ni3ur::-  proper  respiratory  protection. 

IX.  SPECIAL  PRECAUTIONS 


005 


REPORT  NUMBER:  703 
M Si  D S  M 0  ;  PI 2 6 4 5 ‘J S 
EFFECTIVE  DATE:  04/12/93 


VAN  WATERS 
MATERIAL  SAFET 


ODUCT : 


flux-calcinc-:d  diatomaceous  earth 


GGEkS  INC. 
DATA  SHEET 


VERSION:  001 


ORDER  NO:  163521 
PROD  NO  :  249560 


Storage  Segregation  Hazard  Classes:  N/A 

ALWAYS  SEGREGATE  MATERIALS  BY  MAJOR  HAZARD  CLASS  *** 

Special  Handling/Storage: -Store  in  drv  place  i  u. 

cr.»tln,  d„,t.  ,o,d' 

Special  Workplace  Engineering  Controls:  Adegua  +  e  ven+ i  la+ i  -i  -t,h  -  •  j 

loc-ai  exhaust  where  needed  to  keep  dust  levels ’’belo u 'pEL “PP’'°P>'i3te 

Federal.  State  and  local  regulations. 

PQ,^  ADDITIONAL  INFORMATION _ _ _ 


CONTACT:  rfSDS  COORDINATOR  WATERS  ik  ROGERS  INC 

DURING  BUSINESS  HOURS,  PACIFIC  TIME  <206)889-3400 

11/14/95  05:10  PRODUCT:  249560  CUST  NO:  331963  ORDER  NO:  163521 


NOTICE 


expressly  DISCLAIMS  ALL  E.XPRESS 


OR 


for  a  particular  purpose, 
herein,  and  shall  under 

i-Iable  for  incidental  or  consequential  damages,*-. 


o,“"5sf’*arI  ™ 

ARE  REiSPONSIBLE  TO  UERir-y' THIS  DATA  MNDER  THPT  — IHE^P-FORE  USERS 

DETERMINE  WHETHER  THE  PPODUC'T  IS  SUITARl  r  rno'^rui^rn  CONDITIONS  TO 

ASSUME  ALL  RISKS  OF  THFiTuoE  HANofS^  nlSon^  PARTICULAR  PURPOSES  AND  THEY 

THE  PUBLICATION  OR  U  E  Sf  np  FI~LI ANp^uPmS  PRODUCT,  OR  FROM 

•  S  INFORMATION  RELATES  ONLY  To'-THe'pRODU^’t  OFS 

COMBINATION  WITH  ANY  OTHER  M ATER fAt.’  OR ‘iN  ' AN^  O^SeR 


i'r  * 


F  N  0  OF  M  9  D  SJ 


K,. 


liMlILSIONS 

Qjmuoi. 

Inc. 


MATERIAL  SAPEIY 
DATA  SHEET 


faf«| 


•  •  OV.  OMIVnmt*  AtVSIO 


rilonUCr/MATERIAIj  ECA  1350  EMERGENCY  I’llONE  NOS. 

ME01CAI4 

MANIIFACIURERi  RMULSIONS  CONTROL,  IRC. 

029  Hoover  Avenue  24  HOURS:  519/229-3900 

_ _  Rational  City,  CA  9 1950 _ BUSINESS:  619/336-6116 _ 

_ _ _ _ SECnON  1  -  MAIEIUAL IDENTIFICAIION 


IIIADENAME:  ECA  1350 

GKNERICNAME:  i'at.er-snliil)le  demulsifier 

(HEMICAI.NAME:  An  af|iieoiis-based  blend  of  surface 
active  organic  compounds. 
S\NC)NYMS:  UaLer  domulsi  Tier 

f  I IKMIC.!AL FAMILY:  Organic  amines,  alcohol 


MlOI)UCTCO»KNO.s  HCri0/| 

MSIIS  CODE  N():  flPrtl-mo.l  1 01  AG 

CAS  UECISlllY  NO.: 

Nnf.  rpgisl:profl. 

NIOSII  RFXJlS'niV  NO.! 

Not  registerpfl. 

aiEMICAL  FORMUIw\! 

Mixtiire/aqiiooiis-ivisofl 


SECnON  II  -  I1A2ARD  IDENTIFICAIION 


^*^***,*^?*^*'  HAZARDS:  This  neteriaT  is  an  eye,  skin  and  mmis  nrnijnnie  irrilant.  It  coilains 
1  «*mll  airxiit  of  neUHmi  vliidi  is  toxic  by  ingestion  and  ney  cause  blindiiess. 

HAZARD  IJSTING:  Iblimtul  is  listed  by  tie  AOSIII  and  by  OSW. 

O THER:  CPSC  ret^iires  a  Idel  wming  for  'tethanol." 


7  >«f  A.^  pipes  and  amiainm  Main  mateHal  or  material  tetidue.  Failure  ta  ekerdse  caution  during  cleaning, 
tnnm  mance,  repair,  or  sampling  operations  can  be  luudhious  and  lead  la  btjury.  Read  sections  F,  VIII,  &  X. 

- III  -  HAZARDOUS  INGREDIENTS  AND  RECOMMENDED  EXPOSURE  LIMITS 

HAMRDOUS  INGREDIENTS  RECOMMENDED  EXPOSURE  LIMII^ 

Limit  TYPE  amount  agency* 

1)  ^rfare  ^liw  organic  ccjifTouxJs  .  Nae  estaldisled. 

(rrqwfelary) 

2)  !Wl:yl  alrdiil  (meUvinol)  -  skin  84r  m  2tXl  ntn  A,  0 

fA",  )?  57-56-1  SIEI.  250  inm  A 


*A=ACGIII;  C=CAL/0S1IA;  H»MSI1A?  0=0SI1A;  X=0TIIER 


«»foi»i?(:r/MAn.:RiAL  eca  1350 


MSI)S  CODE  NO.  frfWt)03t(MAR 


_ SECnON  tv  •  tlEALlI!  HAZARD  INFORMATION  _ _ 

•n.H  .-TOint  Of  nnlJvii*)!  vi.idH? ’todc  **  in  'tniil.  II.  also  nulnins  a 

cr  rriisatel  i>x|x«is  to  va|t<i;  qpirTatoil  yim 

nnirriai  IS  teatficl  may  imtafi?  Ob  nose,  Umoat  and  ifiper  resplralory  tract. 

ray j^ise  l^itatia,  of  Ob  sOimdi  at>l  Inlosliirs.  l  anpr 

( .AL  CONlHl  ION  ACvORAVAllsD  BY  EXBOStJREi  fVe-existing  skin  anti  nRspiral/ny  clfsonlhrs. 

- - - _ SECTION  V  -  SPECIAL  ItAZAROS  AND  PRECAUTIONS _ _ 

OfERATIONS!  IWing  „„fc,  ».! 

*  'V  rf.iiain  ?"  •>««*  Slices  in  mtorial  Ut#:s.  pitcs  »■  cuitoitErs 

-•  •  l.nirina  K«n  T-iinn^S  i  to*  ‘?L“^  rg,.»iOT,1  ilS&r«.1^ii|,ir,.‘ 

,r  Stopii,,  Is  Z 


- - —  •  EMEROENcY  AND  EIRST  AID  RROCEIJURES  _ 

'•►H-  iJif.  wisliintj 

-  ’«nr  nr 

^  '"■’’“■s  “•  >y-M/nis  .hvelrp  tv 

^  'k  WHitilKI. 

^  an  aqiBcxis-based  mixline  of  atyniic  aminos  limt 


ica  1350 


MSDS  CODE  NO.  nmwi)()3nMAi; 


_ SECTION  VII  -  CHEMICAL  REAcnvriY  INFOIIMAI  ION _ 

’•.MUCriT!  SIjiI>1p  luthr  fimnl  ntxii l.inv;  of  sUrage  and  Imllitii). 

Jir_\CTIVITV;  Will  rp.T(;l.  vrilh  .’vm?  uplals  <»»l  alkalit*;  nrtprials. 

INCOMPAnilllJ’rY:  Alkaline nnlerials;  ntmiesi slant netals. 

IIA'MUDOUS  ttEACnON/DECOMrOSITlON  PRODUCTS;  IT  oitiatiic  amxiniLs  Uiru,  lir^will  pnxirtp 

of  ratirti  ani  nllmtrii. 

CONDITIONS  CON*miBUnNG  TO  HAZARDOUS  POLYMERIZAIION:  Hil«ria1  will  iiiL  |»>lyirr?t  i7e. 


_ SECI  ION  VIII  -  FILE  AND  EXPLOSION  HAZARD  INFORMATION 

NII'A  RA'IINO;  tlEAMlI  ?  FlAMMAttlLtlt  ?  REACIIVIIT  p 

1 1  A.SH  POINT  (METHOD):  Wxi-rrnlxrl.lblfi  FIRE  POINT/AUTOIGNITION 1RMP:  H/A 
n.AMMABIJvIJMriS(%  BY  VOLUME/AIR);  LOWER  H/A  UPPER:  H/A 

I- iltK/EXPLOSlON  HAZARDS:  to»-ajtlwstlble,  but  contains  a  smll  qiniil.il.y  of  itpljwnl. 


C  OMBUSTION  PRODUCIS:  Hfi-ctirf*istiNe. 

KXTINOUISIIINO  MEDIA:  Use  mstlia  af|)ro|riale  for  surrouvJing  fire. 

FIRE  FIGiniNC!  PROCEDURES;  Fire-fi^ilers  sinuld  viear  full  protective  cloUtinc)  ntxl  r(|iji|iiF>nl,  inclixliiKi 
‘■.'’ir-fftilaiirxl  IreaUiing  a|i|Mrat«ts  vlmi  fifllitinci  fires  involving  this  nnterlal. 


_ _ SECTION  IX  -  PERSONAL  PROTECTtON  AND  ENGINEERING  COWROLS _ 

I-  \  I-.  AND  I- A(7IAL  PROTECIION;  Omtical  goggles  are  recommW  to  prevent  eye  (inlar;t.  In  sibintidis 
»pl.i^iiui  any  ocnr,  sjilasli  goggles  and  a  face  slileld  slicxild  be  wm. 

.^KIN  PROTECmON:  Iin»Tvlais  ivotpctive  gloves,  long-sleeve  cloIJiinci  anti  a  dnnical  ajirtii  ate  teaimnriptl 
'•>  ti'^.’dtl  skin  cr»il>K;l.  (Bil.yl  nitber  or  pnlyettiylene  are  recomnendatn }  Vtear  ijroipctive  lints  in  siUntinns  vJipte 
•|‘l»'biirf  nny  trnr. 

RI'-SPlRAIORYPROTECmON;  In  situations  Were  vapor  ooncentratirjns  exceed  llie  tmininxled  ex|xtsnte  limits. 
•1  MUNI  ajui-nvfxJ  crcpnic  vafxr  cartridga  respirator  sinuld  be  wni. 

^  I'.NniAllON;  (ieivrai  dilutiai  or  nndvtnical  ventllaUon  and/or  local  redvnisl  is  letiimnxVxl  In  maintain  vaivr 
t 'It nilral.idis  itelcM  ilie  rfmmmJed  exix)sure  limits. 

o  niF.U;  N\  rye  vnsli  and  stiirce  of  Hiring  water  siuild  be  avai1al)le.|jn,f  jitslt  cr  vnsli  Ur?  f»ves  atrl  skin. 


r.«>tHK:i/MAn<:RIAL  ECA  1350  _ MSDS  CODE  NU.  t U»MUL)03 1 01  AG _ 

X  -  HANDLING  PUJIINg  ftOUTlNE  AND  NUN  ROtniNE  OFERA  nONS 

''HirPINt;  INFORMATION: 
n.< >.r.  siiirriNG  name:  m. 

IM KT.  ||>  N^j|V5|nr|{j  Mif.  mitHnloti. 

IMKT.  HAZARD  CIASSIFICATION!  Ntit  related. 

SIIII’FINCJ  RECJlJIA’noNS:  WA  regiilalel. 


W8l1-^^,Ulatfifl  fTsa.  PrT>l.rct.  Fnin  HysSral  dinntr.  UH 

-’f  w^reconnRncfetl  |rol«:llw  cloUiirx,  airl  Avoi.I  pyp 

j-.n,  ,i>kI  l»?alJniK|  vaixrs  or  imsts.  LaunJar  omtaniiiated  clotfilng  Ixjfot?  misr. 

COMPLETELY IJRAINyiNf)  HAVE 


'ICCORDyINCF,  mm  FEUFMAI,  STATF.  AND  UX:AI. 


SECl  ION  XH  -  PHYSICAL  DESCRtPTION  AND  PROPEimF/; 
IH'.SC  RirnoN:  a  yel1w-a>loretJ  liquid  wiUi  a  slit^itly  puigent  odtr. 


Mi  l  TING  POINT:  M/A 
nofi  iNc;  POINT/RANGF^  212T 
<*VFRPOINT.  H/A 
VAPOR  PRESSURE:  ftxil  iqiblp 
'^VOIAIIEERY  VOLUME  r,% 

^  Al  OR  DENSrPY:  INivirr  Uian  air 
I  VAPORA-nON  RATF^*  Mbgfigible 


SOLUIHLITY  (WATER):  Sdiiide 
pit!  4-5 

SPECIFIC  CRAVIIT:  1  .(P-1  .(K 
AWCRAVIIY:  N/A 
viscosnv:  Nr)  ftlln 

ROUR  POINT:  N/A 
OTHER;  Nnie 


M5;ns(-oi)F:NO:  MTHW3101AR 
RrriAtTS  MSDA  eODENOs  f1/,\ 


new/revision  DAIE: 
ORIGINAL  DAlE: 


1'RI TARF.n  RV:  David  c.  f*jrkip 


DATE;  9-1-91 


Amnn-FDRV:  Sail  Deldiad.  ni.n. 


DAI-E;  7-29-06 


10/14/1998  08:34 
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K  Emulsions 
Control 
Inc. 


UiMUMrAMNW* 


MATERIAL  SAFETY 
DATA  SHEET 


MUMWCXMATEKUL;  ECAiOW 
MANVFACTDinBR:  EMDLSIO 


mOBSCY 
AL: 


EMULSIONS  CONTROL,  INC. 
829  Hoover  AveiHie 
National  Cify,CA  91950 


TRADENAME; 

lUR  E.jur  mWAR  JL  J 

FRODUC1 

GENERIC  NAME: 

Water.sidiil»le  demnbifler 

MSDSCO] 

CHEMICAL  NAME: 

An  aqueous-based  blend  at  surface 
active  organic  compounds 

CASREG1 

SYNONYMS: 

Water  denrabifier 

NIOSMREi 

CHEMICAL  FAMILY: 

Cationic  reverse  demulsifier 

chemica: 

ON 


YNO: 


EGA  2040 
ECA2040 
Not  registered 


immfKwii 


-HAZARD  ID 


HEALTH/raYSHCAL  HAZARDS:  TVs  material  is  an  sidn  and  mncoi 

XIAZARD  UeniNG:  KON-HAZMAT 
OTHER:  N/A 

ronJhr,  p^es  and  containers  retain  material  or  material  residue.  Failure  to 
maitt^Hance,  repair,  or  sampling  operations  can  be  hazardous  and  lead  to  ] 


JmiSiinSE 


ARDOUS 


1)  SorfiMe  active  organic  componnds 
CProiKrietaiy) 


*A-ACGIH;  C  »  CAL/OSHA;  M-MSHA;0*0 


r 
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HRODVCT/MATratlAL  ECA  2040  jVISOS  C 

ODE  NO:  ECA  2040 

CilSNKKAY.,  -jijijj  jg  jji  skioj  aoj  mncoos  me 

Coirtact  with  the  liquhl  or  its  mists  may  caosi 

DERMAIVSEIN:  Protoiiged  or  repeated  contact  may  cause  int 

®®AlATiOB®8KEATBaNG:  Vapors  generated  when  material  h  heated  ms 

respiratory  tnmL 

INtaE^AlONifSWAUiOWlNG:  Accidental  swallowing  may  cause  Irritation  « 

CurCMGCV^iukk:  Ploae  established 

MEDICAL  CONDITION  AGGRAVATED  BY  EXPOSURE:  Pre-existing : 

ahon 

nbrane  irritant 

!  irritation  of  the  eye. 

:ntion  of  the  sidn.. 

y  irritate  the  nose,  throat  and  upper 

1  the  stomach  and  intestines. 

ikin  and  respinitorr  disotders. 

SECTION  y  •  SPECIAL  HAZARDS  AND  PRECi 

timoNs 

HAZARDS  IHIRING  NON-ROUTINE  OPERATIONS:  Heating  may  gener 

SPECIAL  PRECAUTIONS  AND  COMMENTS:  Enclowd  or  head  spaces  ii 

COVtftM  hftzardMls  coitc^tnitioii8  of  Aimes  or  vapors.  Exercise  caution  and 
cqaipment  and  dothing  when  opening  valves  ixr  tank  and  container  lids,  enterinc 
c^ratmns  such  as  cleaning,  repair^  maintenance  or  sampling  where  there  is  a  iki 
ar  vdponk 

ate  irritating  irapors. 

material  tanks,  idnes  or  containeni 
wear  recommended  protective 
emotv  tanks  or  during  any 
tential  for  exposure  to  these  fumes 

_  !XCTI6n  Vi-EMERGENdy  AMirn^  Aidpr 

XXDUSES 

ATTBinmN:  IP  VICTM  B  NOT  BREATBmG  €m  iP  BBJBATHBK  DIPFICi 

SSSPntAITON  <3ft  OJOTGEIf  SBtOVLD  BE  ADMiJm  TBXED  BY  QUAUFIED  i 

OCULAS/EYE  CONTACT:  Immediately  fhisli  affected  eye(s)  with  clean  w 

washing  under  the  eyelids.  Seek  immediate  m 

DERBIAUSKIN  CONTACT:  Remove  contaminated  dotliiiig  onH  flush  s 

amonnts  of  water.  If  irritation  in'  redimss 
medical  assistance. 

INHALAHON/BREATMING:  Move  away  from  source  of  exposure  to  vapors 

persist,  seek  medkal  assistance. 

NGESlIONV5WALIX>WlNG:  If  victim  is  conscious  and  alert,  give  mflk  or  i 

Seek  medical  assistance. 

CCNMAi£NT^(PMYS1C1AN  INFOIRMATION:  This  materiai  is  an  aqueous-l) 

ILTIES  D^SygUOP,  AtCnPICUL 
ERSOmBL 

ater  for  at  least  15  mhintes, 
edical  assistance. 

Ifected  skin  area(s)  with  large 
develop  and  perrist,  seek 

or  mists.  If  symptoms  develop  or 

rater  to  drink  and  induce  vomiting. 

ased  mixture  of  organic  amines. 
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MSftS  ctoDE  NO:  ECA  2040 


StABlUTY: 

BEACnVlTY: 


SiaUe  under  normal  condilioiu  of  Storage  and  hand! 


Not  known 


INCOMPATIBIUTr:  Not  known 

lUZWWHBKEACnONIDECOlirOSni^ 

oxides  inrbon  and  nitrogen. 

CONDITIONS  CONTRIBimNG  TO  HAZARDOUS  FOLYMERlZAnON:  Material  wW  not  polymerbe. 


4 1  [i  At  u  f  ti.^1 !  ryA^  in  :i  r.%  u  fn.M 


NFPA  RATING: 


HEALTH 


FLAMMABILITY 


FLASH  POINT  (METHOD):  Non^mbiutibfc  FOE  PO]NT/AOT(MGI 
FLAMMABLE  LIMITS  (%  BY  VOLOMWAIR):  LOFVER  N/A 


REACTlViTY 

ION  TEMP:  N/A 

OFFER  N/A 


FHtEaXPLOSION  HAZARDS:  Non^flamniable. 

CCMIBUFFHMI  PRODUCTS:  Non'combnstible. 

ESQNGmSHING  MEDIA:  Use  media  appropriate  for  surrounding  fii 

HRE  FIGHTING  FROCEDDBES:  Fire^Rgbters  should  wear  flill  protective  elHhing  and  eQaipment,  inpinoiag 
seIf*contained  breathing  appsuatus  when  fighting  fires  involving  this  materiaL 


EYE  AND  FACIAL  PROTECTION:  Chemical  goggles  art  recommended  ;o  prevent  eye  contact.  In  situationa 
wheiv  splashing  may  oceor,  splash  and  a  bee  shield  should  be  worn. 

SKIN  PROTECTION:  Impervions  protective  gloves,  hmg^sleevc  clothing  and  a  chemical  apron  are 
recommended  to  prevent  skin  contact.  (Butyl  rubber  or  polyethylene  arc  recomiaended!)  Wear  protective  boots  In 
sitnatiou  where  splashing  may  occur. 


RESPIRATORY  PROTECTION:  N/A 


VENTILAIKM: 


OTHER:  An  eye  wash  and  source  of  running  water  sbonU  be  available  to  Bush  or  wash  the  eyes  and  skin. 


NqN-RPUTINJS  OWgRATlON: 


SHIPPING  PffORMATION; 

H.O.T.  SniFFlNG  NAME: 

D.OX  m  NUMBER: 

H.O.T.  hazard  classification 

MUFFING  REGULATIONS: 


Not  regoIateA 
Not  regulated. 

Not  ragiilated. 

CleaBii^  Compound,  Sttb.3, 
title  49/^ait  179.150 


3#48580,  Status:  EXEMPT  per 


eon^e«  |n  a  cool  dry,  wcn-venUbted  area.  IVotect  from  physical  damage. 
ftU  uAdtteiided  contfuners*  Avoid  freezing  conditions.  Do  not  lient  nbovc  2 12®  F 

HA^IJ^:  Wear  rMonmended  protective  clotbing  and  equipment  Avoid  eye  and  skin  contact  Launder 
contammated  clothuig  befrre  reu«. 

MISVSB  OP  EUPTy  CONTAINERS  CAN  ME  HAZARDOUS,  fXESPLBIELY  BitMN  AND  BAYS 

caaiBRcuju.Ta£Aiw>iaPOREAioraEmB.  eebp  containers  ms  m 

ant  OIBBRitATEREAIS  BEPORB  mar  BAVE  BEEN  COAIMBRCIALLT  DO  NOT 

TO  HEAT  M.  FLARES  VAPORS  MAT  tSNtTE  AND 

EXPLODE 


»i  o  i;.-i  n  a  n  tri»H 


SPHlf  OR  LEAK  PROCEDURES:  Wear  recommended  protective  clothing  tnd  equipment  Dike  and  mntnin 

spin.  Use  inert  absorhent  to  pick  up  and!  collect  for  later  dUpoimi. 

DISPOSAL  PBOCEDtXBS:  DEPOSE  OP  BI AIXORDANCE  WITH  FEDERAL  STATE  AND  LOCAL 

REGULATIONS. 


_ SECTION  XU.  FHYMCAL  DESCRIPTION 


DESCRlPTiON;  Slightly  temy  liquid  with  a  mOd  odor. 


MELTING  POINT: 
BORING  FOINT/BANGE: 
OVERFOlNr: 

YAFOR  PRESSURE: 


N/A 

2120  F 

N/A 

Same  as  water 


%  VOLATILE  BY  VOLUME:  N/A 


VAPOR  DENSITY: 
EVAPORATION  RATE: 


>  i 

Same  as  water 


SOLUBILITY 

pH: 

SFECmCGRA 
An  GRAVITY: 
VISCOSITY: 
POUR  POINT: 
OTHER: 


^AlXR):  Complete 
6-7 

TTY:  1D1>1.03 

N/A 

No  data 

N/A 

None 
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REPLACES  MSSDS  CODE  NO:  N/A 
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APPROVED  BY:  Sam  Delcliad,  Pli,D. 
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